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THE PLACE OF NATURE STUDY, SCHOOL GAR- 
DENS, AND AGRICULTURE IN OUR 
SCHOOL SYSTEM. 


By JAMES RALPH JEWELL, Ph. D. 


Among all the innovations in the education of the past half 
century, none have been of greater importance nor of greater 
value to our schools and the people at large, than Nature Study, 
school gardens, and the inclusion of agriculture in the school 
curriculum. Nature Study is a part of the adopted course of 
study in a number of states and is so widely spread to-day that 
it hardly needs an apologist; school gardens may be found in 
almost every one of our larger cities, in many rural schools in 
Canada, and in an ever-increasing number of country districts 
in the Middle West; while, as a national movement, agriculture 
is making greater strides in our elementary schools than is 
either of the other subjects under consideration, and agricultu- 
ral high schools are flourishing entities in Wisconsin, Minne- 
sota, Alabama and California. Hence the value, educational 
and extra-academic, of these subjects merits consideration. 

Europe is the home of school gardens, and there to-day they 
are found in greatest numbers; the United States saw the be- 
ginning of the Nature Study movement which has spread over 
this continent and through Australia, New Zealand, Tasmania, 
Holland, and into England, but it is in Canada, at present, that 
the two are most thoroughly inter-correlated, and where the best 
work is being accomplished with them. The Educational Depart- 
ments of Manitoba, the Northwest Territories, British Colum- 
bia, Ontario, New Brunswick, and Nova Scotia all prescribe 
instruction in Nature Study for elementary pupils; and in Nova 
Scotia and British Columbia it is provided that ‘‘the pupil 
must study the plant, the animal, and the soil, themselves, other 
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than book descriptions of them. He may only consult books 
after he has made his observations.’’ About three yearsago, when 
Sir William Macdonald established five consolidated rural schools 
in each of the five eastern provinces, there was included a gar- 
den at each school that ‘‘should be used as a large slate, for 
the wse of the scholar, where he might see his example before 
his eyes, and which might be rubbed clean again as soon as the 
lesson was learned and another came up.’’ These gardens have 
now been made a part of the educational system of each of the 
provinces, and the establishment of others is being encouraged 
by liberal grants. Over a hundred rural schools in Nova Sco- 
tia have gardens, and the movement bids fair to become Domin- 
ion-wide. 

The thing which, above all else, assures solidity to this move- 
ment in Canada, is that it has been recognized that such plans 
have failed elsewhere because of the lack of suitable teachers, 
and this is being met by providing training for teachers before 
there is even a great demand forthem. In Nova Scotia the pro- 
vincial normal school is affiliated with the agricultural college, 
and all students receive instruction in Nature Study, school gar- 
dening, and elementary agriculture. Macdonald Institute, at 
Guelph, Ontario, gives more thorough and better instruction 
in these lines than can be obtained anywhere else in the world, 
special attention being given to the correlation of the other 
school branches with them, and to the bringing out of their true 
educational value. 

The manifold importance of Nature Study and school gardens 
is indicated by the impetus given it from so many sides, by the 
fact that the movement is being promoted by a large number of 
organizations with widely differing purposes to further their 
own aims and to solve the problems of special importance to 
them. Naturally, its friends are most numerous in educational 
fields. The Committee of Five of the N. E. A. on Industrial 
Education in Schools for Rural Communities, recommend gardens 
for every school, and that Nature Study should be taken up in 
the first grade of each primary school, and carried on until the 
elements of agriculture may take its place in the fifth grade. 
Nature Study leaflets for free distribution among the school 
children and teachers are published by the state universities or 
agricultural colleges of at least nine states ; the summer schools 
of the agricultural colleges of Nebraska, North Carolina, Con- 
necticut, and possibly other states, offer courses for teachers, 
while such courses are given in Cornell, Hampton Institute, 
Tuskegee, all the state normal schools of Missouri and the 
District of Columbia, in most of those in Massachusetts, and in 
others in Connecticut, Vermont, California and Utah. Nature 
Study and gardening are compulsory in all of the Indian schools 
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and are used as a means for teaching many of the other subjects 
of the curriculum, especially English. The market is becoming 
almost flooded with books on these subjects, and competent lec- 
turers are in the greatest demand for teachers’ institutes, summer 
schools, and Chautauquas. The movement has been under way 
long enough to have proved that it is no mere passing fad; its 
importance, then, attests to its value as a factor in education. 

What may this value be? That must depend largely upon 
the use to which the garden is put, and upon the meaning as- 
signed to the term ‘‘ Nature Study,’’ for the value of elemen- 
tary biology and physics is a far cry from that of happy little 
picnics in the woods or sentimental talks and readings about 
plants and animals. Teaching the child how to raise plants and 
vegetables is of immense importance, but should be anything 
but paramount; the development of the child and not the tech- 
nicalities of gardening is what must be sought in our schools. 
As to the material for Nature Study, there are those who say 
it makes but little difference what that may be, so long as the 
child is led to observe it closely; the aim of such teaching is 
difficult to perceive, and its educational value would be minimal. 
Nothing should be shut out of Nature Study which is in nature 
and which the child is naturally interested in ; something of as- 
tronomy, for example, ought to be given to the child, who is 
always a star-gazer, and whose first metaphysical speculations 
come when he is lying on his back in the blue grass or clover 
‘*just wondering.’’ Buton the other hand, nothing appeals so 
strongly to the child as does life, and its forces. His eternal 
question, ‘‘What makes it do so?’’ might almost be taken as 
the magnetic pole by which one may lay out the work to be fol- 
lowed. After pointing out that the purpose of Nature Study 
is ‘‘The learning of those things in Nature that are best worth 
knowing, to the end of doing those things that make life best 
worth living,’’ Dr. C. F. Hodge in his ‘‘Nature Study and 
Life,’’ goes on to show that the things best worth knowing, 
for this end, are fundamentally the relations of the individual 
toward nature and its forces, toward life in general, both animal 
and vegetable. Well taught and with this dynamic end kept 
constantly in view, Nature Study will produce the highest of 
all educational values: the proper response of the individual 
to his environment. 

School gardens, in turn, give children the best possible 
means of giving expression to their thought through motor 
channels,—a thing which is essential to the motor-minded, and 
the educational importance of which for all children cannot be 
overestimated, for experimental pedagogy is showing us that 
representation is hardly second to perception in value. Schools 
in Philadelphia, Cleveland, Hampton and Boston report that 
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children having the advantages of gardening do much better 
work in their other studies than do other children in the same 
school; and in Dayton, Ohio, where school gardens have been 
conducted for six or seven years, the increased efficiency of the 
former class of children over the latter is some thirty per cent. 
Perhaps the school garden, through its correlation with other 
school work, may aid in bringing our American teachers to 
work always for the natural and harmonious development of the 
child, rather than to teach a number of separate subjects as 
such; if it shall do this, it will become the greatest uplift to 
our education for many years. Moreover, it has the advantage 
over all other school work of making for the health of the chil- 
dren, especially in cases of incipient tuberculosis, and it is for 
this reason that the movement is endorsed by the New York 
Male Teachers’ Association. 

We have noted above that the value of the subjects under 
consideration is not educational only, and that the movement 
is fostered by organizations of many kinds. Nature Study and 
school gardens serve better than do other things to ‘‘cultivate 
the critical discernment of beauty and excellence in nature and 
in human nature,’’ as President Eliot of Harvard has pointed 
out; and it is because of this that the American Civic Associa- 
tion has organized a department to carry on the propaganda 
essential to a wide acceptance of these subjects in our school 
system. Newspapers, city civic clubs, college settlements, 
seedsmen, and local agricultural and horticultural societies are 
supporting this movement in various places. 

The ethical value of producing something cannot be over- 
estimated; in this lies the only road to altruism open to the 
child, as well as a guarantee of his respect for the products of 
others. The selfish child or man is he who has fallen heir to 
his possessions, and it is only when he has obtained the prod- 
ucts of his own toil that he looks about him for a worthy 
object upon which to bestow it. In a number of our large 
cities, some experience in raising plants, vegetables, and trees, 
has resulted in a wholesome respect for like property of 
others, both public and private; care, time, patience and 
money do not mean much to a child until they have become a 
part of his life. ‘‘Best of all the results of the gardens 
of our Cleveland school children, some few of the most trouble- 
some boys have found their natural line of interest, and seem 
to be quite reformed.’’ School gardens have quite transformed 
districts in the slums of New York and Philadelphia, morally, 
socially and zsthetically. 

The child himself becomes a life-long economic force in 
nature, as soon as he Jearns to look at it with understanding 
eyes. All too few country boys know how the roots of corn 
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spread, or what ‘‘smut’’ is; communities of boys, who be- 
fore seemed the natural enemies of frogs and bumblebees, 
have come to conserve them upon learning their place in the 
economy of nature; the children of one school in Worcester, 
Mass., have almost wholly freed their end of the city from 
mosquitoes and malaria; by selection of seed, Minnesota school 
children have added to the wheat yield of large districts by a 
quarter. Any child would prefer an apple that is not wormy: 
let him learn the cause of wormy apples and you have a new 
force for good in the horticultural world, not to mention his 
changed attitude toward the birds of the neighborhood. The 
habit of looking the future squarely in the face, and preparing 
for it, is necessary to success in life; and it may be encouraged 
at a younger age by means of adynamic Nature Study and by 
gardening than in any other way. Good eating apples appeal 
strongly to the child, but they cannot be secured unless precau- 
tions have been taken months beforehand,—and such examples 
are legion. 

Important as are these subjects from an educational, ethical, 
and economic standpoint, their zesthetic value,—their effect 
on the sentiments of the child,—is overshadowed by none 
other. The country children may, and need to be, brought 
to appreciate the beauties spread all around them, the beauties 
which those from the city who are able, each summer pay 
large sums toenjoy. Prof. L. H. Bailey has pointed out that 
‘‘even many country children too young to feel the appeal of 
more bushels of potatoes or more pounds of wool, have yet 
thus early formed their dislike for the farm. A flower garden 
and a pleasant yard would do more to content them with liv- 
ing on a farm than ten bushels more of wheat to the acre.’’ 
In the city, Nature Study and gardening form the best vehicle 
for introducing the blessings which nature has supplied for 
mankind, but which paved streets, tenement houses and atten- 
dant conditions have denied to so many thousands who need 
them most of all. The psychological genesis of a genuine love 
of nature is the crowning result of Nature Study. The good 
teacher, moreover, will direct the religious feelings of the child 
to nature, with the certainty of appropriate response. There 
is nothing in nature which man has not worshipped, nor 
which primitive man to-day fails to worship: the stars, sun, 
moon, wind, clouds, water, rocks, flowers, trees, animals. 
President G. Stanley Hall urges that ‘‘The sentiments on 
which the highest religion rests are best trained in children on 
the noblest objects of nature.’’ (Vide ‘‘Adolescence,’’ Vol. 
II, pp. 144-232.) 

Proud as we have reason to be of our agricultural colleges, 
we niust confess that we are lagging far behind Japan and the 
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countries of northern Europe in supplying formal instruction in 
agriculture in elementary and secondary schools. All the 
rural schools of France, Belgium and Denmark include this 
subject in their regular curriculum, while Norway, Sweden, 
Germany, Austria, Hungary, Finland, Switzerland and Hol- 
land support large numbers of agricultural schools of both 
primary and high school grades. The movement toward the 
maintenance of such schools in the United States is well under 
way, and is showing marked progress with every year. Agri- 
culture is taught in all the rural schools of Nebraska, Wiscon- 
sin, Alabama and Illinois, and in nine-tenths of the counties 
of Missouri, while the teachers of Maine, North Carolina, 
South Carolina, and Tennessee, if not of other states as well, 
are obliged to pass an examination in this subject to obtain a 
certificate. The state boards of education of Indiana and New 
York are at present recasting their course of study, so as to 
include this work for the rural schools. Various county 
superintendents of schools over the Middle West, who felt it 
hardly feasible to introduce agriculture into the school curric- 
ulum at present, have organized Boys’ Agricultural Clubs, 
the members of which compete in raising grains and vege- 
tables—in Illinois, they have acorn judging contest as well— 
and at an annual fair in the autumn the exhibits are judged 
by professors from the state agricultural college, and awards 
made. By this means hundreds and thousands of children of 
Iowa, Illinois, Ohio, Texas, Kansas, and other neighboring 
states, have of themselves acquired a hunger for agricultural 
learning so insatiable that their teachers have been forced to 
take up the subject, in self defence, if fornootherreason. In 
many cases, an annual visit of the club members to the agri- 
cultural college of their home or adjacent, state has been 
made, as one result of which many children have been made 
to aspire to, and to work for, a higher education than would 
have been the case otherwise. 

There are some few primary schools in the United States in 
which the basal instruction is agricultural, where the boys are 
taught, young as they are, to become practically self-support- 
ing and so independent, but without formal education being 
neglected; schools very like the famous Abbotsholme in 
England, in that their one purpose is to ‘‘train up MEN,’’ as 
M. Demolins puts it in his book on Anglo-Saxon Superiority. 
Almost without exception, however, they are Farm Schools 
for indigent boys, or for waifs not yet vicious but who have 
been committed for vagrancy. Best of all these schools, and 
a veritable object lesson in what education ought to be, is the 
Boston Farm School, on Thompson’s Island, in Boston har- 
bor. The only fault one can find with the institution is that 
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only indigent boys are admitted,—no indulgent father could 
buy its advantages for his son with any amount of money. A 
number of analogous institutions might be mentioned, but 
space remains for but one: the Berkshire Industrial Farm, of 
Canaan Four Corners, N. Y. It is worthy of note that this 
school is for ‘‘unruly, vagrant and vicious boys,’’ for just those 
who are shut out of other schools. Manual training along 
other than agricultural lines is taught, but Supt. Mayo has 
not found so good effects from any other line of teaching as 
from agriculture, and from teaching the boys to make an 
honest living for themselves, out of doors, and in the country. 
During its history of over twenty years, only a negligible per 
cent. of its boys have failed to be transformed into good men 
and good citizens. 

A catalogue of our secondary agricultural schools does not 
consume much space. Here must be reckoned the 16 land- 
grant schools for colored people, in the South, for only about 
four per cent. of their students are seeking the bachelor’s 
degree. Alabama supports one agricultural high school for 
whites in each congressional district. Wisconsin has two 
county high schools of agriculture, manual training and domes- 
tic science, and has lately appropriated funds for two more; 
California has a state secondary school of this kind at San Luis 
Obispo; and Nebraska, Maine, Rhode Island and Washington 
have followed the lead of Minnesota in establishing secondary 
schools of agriculture in connection with their agricultural 
colleges. Something over half a dozen private secondary 
schools give more or less thorough courses in agriculture and 
horticulture. The government has established an Indian 
school of this class at Chilocco, Oklahoma, where hundreds of 
boys and girls from the elementary Indian schools can be 
accommodated and taught scientific farming. 

Meagre as this agricultural instruction has been, its results 
have been enormous. Take the work of Hampton Institute, 
Tuskegee, and the land-grant schools for colored students, as 
an example. In every southern state, graduates of these insti- 
tutions are conducting small industrial schools, which pay 
special attention to agriculture, each forming a centre of prog- 
ress for the negro. During the last 25 vears, more than 70% 
of the negro farmers of the 33 counties of tidewater Virginia, 
have come to own and to manage their own land. These 
schools have been sending out missionaries, not to preach an 
emotional religion through the medium of ‘‘revivals,’’ but to 
preach the gospel of work, of land-owning, and of scientific 
agriculture. Every other race has had to dig its civilization 
from the soil; perhaps the negro will be obliged to do likewise, 
especially since he is being driven out of the mechanical trades 
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by the spread of tradesunionism. But cotton and tobacco are 
his staple crops, to such an extent that in thousands of cases he 
fails to raise any kitchen vegetables for his own use. Diversi- 
fied farming would keep him from loafing half the year, and 
scientific farming taught to every colored boy and girl would 
do more to raise the race economically, and hence ethically and 
socially, than will all the classical education that can be fur- 
nished. The same thing is true of the Indian,—agriculture 
taught to every pupil in the elementary schools of the Indian 
service has done more to bring the race up to the standard 
of American citizenship than has any other one factor. 

That an agricultural education is of as great value for the 
children of our own rural schools, is proved by the continuous 
spread of such instruction and of the facilities for giving it 
properly. Although half of the school children of the United 
States receive all of their instruction in the country schools, 
they are educated away from, rather than up to, their life 
work. ‘The introduction of agriculture in the elementary 
schools, especially where it has been made to furnish the sub- 
ject matter for other of the school studies, has aroused a whole- 
some interest in the whole of the school work such as has never 
before been seen. Many of the children attending the agricul- 
tural high schools would never have gone to another secondary 
school because of lack of interest. Perhaps the greatest com- 
mendation these schools have received, is that the farmers of 
the surrounding regions call them ‘‘ou7 schools.’’ 

Serious objections have been raised in several states to the 
Wisconsin plan of one agricultural high school to a county, be- 
cause of a belief that the existing system of public high schools 
should not be paralleled by schools more or less technical; that 
‘it is wrong to set agricultural instruction off by itself, and to 
make it only a class subject.’’ It seems only a question of 
time, however, until agriculture shall be a common feature of 
our educational system, higher and lower alike. But the pres- 
ent need for secondary instruction of this kind is imperative, 
and if it is to be met before the establishment of county agri- 
cultural high schools seems feasible, there confront us but two 
possibilities: the introduction of the subject into all our public 
high schools, or, the practical abolishment of entrance require- 
mentsto theagricultural college. Lack of trained teachers makes 
the former out of the question for the present; hence it seems 
that the latter course should be followed. This does not mean in 
the least a lowering ofa standard for a degree, or, better, for 
graduation. Happily, there is an instance in point to serve 
as an example. Just as the Missouri agricultural college 
doubled its number of students by raising the entrance require- 
ments to a level of those of the college of arts and sciences, so, 
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on the other hand, Illinois in six years increased the attend- 
ance from 20 to 340 by providing a large faculty, competent in 
every way, and then saying to the farmer boys of the state, 
*‘Come to the University, as you are, and choose the subjects 
you wish to study. We teach about 80 agricultural subjects, 
elect what you feel you need, and we’ll do the best we can to 
teach them to you. Of course, if you choose certain subjects, 
you must take certain others with them, because they belong 
together.’’ And the boys go to college without very much 
thought of the degree, but rather to learn those things they 
have found they needed to make them successful farmers. 

No serious student of our American system of education 
would defend the conditions in our rural schools to-day, as be- 
ing the best to prepare the pupils for successful, happy lives, 
or for the highest citizenship. Many reforms would be neces- 
sary to supply adequate educational facilities to the pupils of 
our rural schools,—nearly one-half the school children of the 
country. More than nine-tenths of the country school chil- 
dren never attend a graded school. Whose is the fault, we 
need not stop to inquire; but not only do these children have 
the right to demand better training, the Nation has the right 
to demand better citizens than is possible under the present 
conditions. In some parts of the South, if not in most of the 
southern states, the condition of the people forbids sufficient 
local taxes being levied to support good schools; but, in many 
parts of the country, the educational ideals of the people of 
well-to-do sections must be lifted. In the Middle West, for 
instance, the indifference towards education seems best met by 
showing the people the financial advantages to be secured 
through scientific agriculture. There are not a few examples 
of counties—indeed, of states—where the farmers are now lead- 
ers in tfe demand for a better and higher education; more 
bushels of wheat, corn and potatoes to the acre have accom- 
plished what the continued pleading of school men failed to do. 

Our first schools were for the express purpose of training 
young men for the ministry; and from the very foundation of 
the United States the curriculum of our elementary schools has 
been tailor-made, according to fashions prescribed by the 
classical colleges. The conservatism which has cut out a 
course of study to fit the five per cent. of the elementary 
scholars who go on into high school, and which forces the re- 
maining ninety-five per cent. to wear a misfit or to go without 
intellectual clothing, is scarcely worthy of our progressive 
spirit along other lines. Instruction in agriculture would force 
none of the present subjects out of the rural schools (although 
its introduction might be justifiable even if it did), for several 
of the subjects could profitably be pruned down perhaps a quar- 





282 NATURE STUDY AND SCHOOL GARDENS. 


ter, as Dr. McMurray has shown. Indeed, most of our text- 
books to-day are manufactured to suit every possible superin- 
tendent, who wants certain features included, and who has no 
qualms against cutting out those other parts which he does not 
think valuable. A proper correlation of agriculture with the 
other studies would furnish plenty of material for school use 
which would mean more to the children than would text- 
books, especially in arithmetic, compositions, etc. For exam- 
ple, a Wisconsin boy living near one of the agricultural high 
schools, whose father scouted the theories of the school, had 
two pigs, and he went to one of the instructors to learn how best 
to feed and care for them. They did better than did any of his 
father’s pigs, and compositions, always greatly dreaded be- 
fore, now came readily, in each of them a naive account of the 
progress in the conversion of his father. 

Most of the pupils in our rural schools have but two sources 
of information: the world around them, and books. It is sad 
to think how little many children get from either. Nature 
Study in the earlier years teaches them to observe, inference 
gradually comes in as the child combines his observations, un- 
til in the higher grades he reasons from cause to affect. Until 
within the last two decades, the education of our schools was 
confined to thinking, the doing was limited to work with pen 
or pencil. Manual training is now recognized as of great edu- 
cational value, but the impossibility of suitable equipment for 
wood, clay, and iron-working, has kept our rural schools still 
in the old ruts. School gardens make good this deficiency, 
and furnish the first means for co-ordination of mental and mo- 
tor activity. As the child grows and his interest enlarges, he 
should be given larger opportunities for determining, guiding, 
exercising and controlling his motor activities; the work of 
the Boys’ Agricultural Clubs is a good example of what may 
be done toward this end, and the increased attendance of schol- 
ars just from the rural schools upon the more elemental courses 
of the Illinois agricultural college shows the result in only one 
direction 

There is almost as much need of Nature Study with an agri- 
cultural trend, of school gardens, and of agricultural instruc- 
tion, in our city schools, as in the country. Before the intro- 
duction of manual training, our educational system had made 
no provision for those pupils of a distinctly motor type. 
Through this means, many children are now being lifted to a 
higher plane of life than before; and the introduction of gar- 
dening into the schools of cities of considerable size has saved 
large numbers of others from dropping out of school without 
any broad life interest, and with but a small part of what the 
school should have given them. There are, moreover, in the 
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schools of all our cities surrounded by farming or horticultural 
industries, a considerable number of children who must event- 
ually gain their livelihood in such work, to say nothing of the 
pupils from rural communities who come into the urban schools 
because of their superior advantages. Certainly, if the aim of 
education is to fit for life, these boys and girls should be taught 
according to their needs, and not along some hard and fast 
course of study mapped out for those who wish to prepare for 
college. A large number of our cities now have manual train- 
ing high schools, for children needing such training as they 
give, and it is right that it should be so. There is even more 
justification for the teaching of scientific agriculture, since it 
would tend to check the congestion of our cities, while the for- 
mer has exactly the opposite trend. One extra teacher in a 
high school could give instruction in agriculture, open, to those 
who cared for it, as part of an elective course, along with most 
of the other scientific subjects, but with less language. Dr. 
True suggests that in case a small city inaugurated an elective 
course in agriculture, the outlying rural districts should help 
pay the expenses accruing, and send their common school 
graduates there for further study. 

It is not possible to consider the need of a good education for 
children of rural communities, without touching, at almost 
every point, some argument for the educational value of agri- 
culture, as such. Before formal schools were thought of, the 
race made its progress by studying nature and by manual 
training; later the school came in to supplement these, and 
finally usurped their place altogether, and absorbed the entire 
time of the pupil in the consideration of books. Every race 
has dug its civilization out of the grouud, and that our chil- 
dren need to follow in their footsteps, in this regard, at least, is 
becom#ng more apparent with each mark of progress made by 
gardening and agriculture in our schools. It is time for us to 
ask, with Demolins, ‘‘Do our schools make MEN?” Are they 
helping to maintain the superiority of the Anglo-Saxon? Few 
visitors to Hampton, Thompson’s Island, or the Berkshire 
Farm School do not remark, wistfully, ‘‘How I wish I might 
have spent my school life in such a place!’’ Thompson’s 
Island will not take a depraved boy, the Berkshire School takes 
but few who are not; both, alike, turn out efficient young men. 
Hampton and kindred schools are reforming the South educa- 
tionally as well as materially and morally, and they believe 
their best work is done through agriculture and gardening. 
It cannot be too strongly emphasized that scientific agriculture 
contains as great educational values, disciplinary and otherwise, 
as do, perhaps, any other means available at the present time. 
We have long believed that the painter, the designer, and the 
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sculptor, express the highest form of thought in their handi- 
work; more recently, we have accepted working in clay, wood, 
or iron, as true expressions of the intellect. In the same way, 
exact and well-ordered thought is required in the problems of 
the farm, in bringing the various kinds of soil to the maximum 
of productivity, in the handling of complicated farm machin- 
ery, in expert butter making, etc. 

Indeed, the value of elementary agriculture in the common 
schools is now recognized in many parts of the country, and 
each year sees its introduction into one or more states. It is 
natural that this should be so, long before there is much agita- 
tion for the introduction of agriculture into our high schools; 
for a technically trained teacher is not absolutely necessary in 
the elementary school to make the instruction valuable. 
Perhaps it is even wise to have such a study as this, in which 
the pupils may know almost as much as their teacher, who 
shall study with them, only using his larger powers for the 
skillful guidance of the children. To make a success of 
school gardens without having had experience with gardening 
is more difficult than to teach Nature Study without suitable 
preparation, but with foresight and pertinacity it can be done. 
In those States which have made such instruction mandatory 
upon elementary teachers, there are hundreds of cases of 
teachers who have made a success of teaching even elementary 
agriculture, although practically not at all trained for the work. 
But this is impossible in the secondary schools, although the 
need for such instruction is equally as pressing. Here, there 
must be trained teachers to assure scientific instruction. 

If there were, in the early days of our agricultural colleges, 
any justification for their establishment, there is as much to- 
day for the foundation and maintenance of secondary agricul- 
tural schools. The advocates of the first Morrill Bill never 
dreamed of the early opening of a distinctly university field of 
agricultural work; on the other hand, the colleges were meant 
to train up skillful farmers. But they have so kept abreast of the 
wonderful progress made in the science of agriculture, that, 
except for their short and special winter courses, they do not 
to-day pretend todo much more than to give to the world a 
body of trained leaders, of experts in various lines. The great 
gulf between the elementary agriculture of the rural school 
and the collegiate work of our higher institutions demands 
bridging,—and our farmers have a right todemand it. Some 
of the state universities of the West are urging the placing of 
agriculture in the public high schools; to others it seems better 
to establish separate agricultural high schools, at least for the 
present, when we have no body of suitably trained teachers to 
place in all our secondary schools. The Committee of Five 
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ofthe N. E. A., but one member of whom might be an expert 
in agricultural education, concluded as to agricultural high 
schools, ‘‘the character of the work already done in the existing 
schools of this class, the interest they awaken, and the hearty 
support they receivefrom the agricultural communities maintain- 
ing them, the history of these schools in foreign countries, the 
value of their work both for disciplinary and practical purposes, 
all combine to present the strongest reasons for the organiza- 
tion of schools of this type in large numbers, in agricultural 
communities. . . .. . In our opinion, the establishment of 
schools of this type is an absolute necessity for the proper 
development and organization of the rural school system.’’ 

A last argument, but by no means the least, for the educa- 
tional importance of agriculture in our schools, is that 
in France and Belgium its introduction has materially 
raised the age of leaving school, in many sections ‘‘from two 
to three years,’’ the governments say. What statistics we have 
in the United States go to show the same result; in the agri- 
cultural high schools of Alabama, Wisconsin and Minnesota 
there is constantly a good per cent. of students who would 
have dropped out of school with only an elementary education, 
had there not been the opportunity to learn of the things in 
which they were naturally interested. Agricultural high 
schools would be worth all they cost if they were attended only 
by those young people who otherwise would have finished their 
formal education with the elementary school. 

The economic value of instruction in agriculture may seem 
to be so well recognized as to demand little more than a state- 
ment ofits importance. But the essential thing to note is that 
our rural schools have not kept up with the wonderful progress 
made in agriculture. Our experiment station workers are 
constantly discovering facts of the greatest importance to the 
masses of farmers, but the new truths are surprisingly slow in 
seeping down intothe soil needing enrichment. Every farmer boy 
ought to be taught how to choose the best seed corn; but it was 
because of the impossibility of this information reaching the 
people of the Middle West through the schools, that the rail- 
roads had to adopt the makeshift of carrying agricultural 
college lecturers over their lines, who taught as many farmers 
as could be gathered together how to raise a fifth more corn 
each year through the careful selection of seed. As a result, 
Iowa alone has added $8,000,000 annually to her income, and 
one could not estimate how much more this would have been 
had all the homes in the state been reached through the 
schools. The Boys’ Agricultural Clubs are assuming some- 
thing of this function, with the consequence that some Illinois 
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boys are able to sell their corn for seed for five times as much 
as their fathers can command. 

The economic necessity of such instruction is all the more 
imperative because even a farmer cannot live unto himself and 
be successful. Half of our total exports are agricultural 
products, and our farmers must have good markets abroad to 
reap rich returns for their crops. Science, however, knows no 
geographical boundaries, and the latest discoveries bearing on 
agriculture are taught in the elementary and secondary schools 
of several of the European countries, as we have seen. More- 
over, in a monarchy a change in the educational system works 
from the top down very quickly ,—-witness the New Code of 1904, 
in England, where the elementary course of study was made 
to hinge on Nature Study with a very agricultural tinge, 
although a few months previous England was behind all 
Europe in such teaching. In practically all the European 
states, the government provides travelling schools and itinerant 
instructors for the teaching of new methods of production to 
young and old alike. Sweden each year selects scores of her 
more progressive farmers, one from a locality, and sends them 
on a visit to the better farms and experiment stations of the 
surrounding countries; on returning, each of these men acts as 
a centre of information for his entire community. It is just 
in this way that the European farmer is enabled to compete 
successfully with us. For example, he buys our entire surplus 
of cotton seed, very cheaply, and feeds its meal to his cattle, 
thus making him a successful competitor of ours in beef, while 
our Southern farmers did not recognize the value of cotton 
seed meal as a fattening product for a long time after its 
demonstration at the Tennessee experiment station. 

The Danes receive $8,500,000 a year more for their bacon, 
butter, and eggs than England pays to any other country for 
the same amount of such produce, although twenty years ago, 
before the children of the country were generally taught about 
such things, the Danish products received less than the mar- 
ket price. Prof. G. L. McKay, of the Iowa state college, 
found Danish butter in England constantly bringing two to 
three cents a pound more than any other butter, because of its 
dry, mealy appearance. Investigation, however, proved that 
the butter in question actually contained two to three per cent. 
more water than Canadian or American butter. In other words, 
the Danes get two or three more pounds of butter from each 
100 lbs. of butter fat, and yet sell it for two or three cents a 
pound more. Why? Because they have found the secret of 
making butter containing this extra amount of water appear to 
be extra dry, and the process is taught in the Danish schools. 
The farmers of Ontario have doubled their output since the 
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founding of the Ontario agricultural college, without any ap- 
preciable increase either in population or acreage. The money 
value of an agricultural education was recognized by Mr. 
Joseph Chamberlain, when he said before the House of Com- 
mons, while advocating a liberal appropriation for agricultural 
teaching in the West Indies: ‘‘I regard the whole of this cost 
as being an expenditure intended to relieve the British govern- 
ment of future charges.’’ 

The prosperity of our farming districts and states is not alone 
in demanding scientific training for our future agriculturists 
aud horticulturists: the welfare of our cities and of our great 
nianufacturing states is dependent upon the agricultural pros- 
perity of their surrounding territories to no slight degree. It 
would be of inestimable value to the factory employees of New 
England, if the abandoned farms, with which the states are 
dotted, could be made productive and economically valuable. 
Urban conditions in the South would be materially bettered by 
increased productiveness of the surrounding country, which 
can readily be brought about by a better education of its own- 
ers and tenants as to how to deal with their land. Intensive 
farming is already being made profitable in rock-ribbed New 
England on land once abandoned as not worth the taxes im- 
posed, and scientific agriculture has netted a gain of $96.22 on 
an acre of the poorest land in Alabama. One of the Tuskegee 
Farmers’ Leaflets tells how Mr. G. W. Carver raised 266 
bushels of sweet potatoes on one acre of land, with a net pro- 
fit of $121, while the average yield in the vincinity was 37 
bushels per acre. ‘‘ The average yield of cotton throughout 
the South is 190 Ibs. per acre, usually below the paying point. 
Every acre can and should be made to produce 500 lbs of lint. 
However, if every grower added but five pounds an acre, it 
would be worth $15,000,coo (1903 prices) more than at 
present.’’ 

Blinded as we are, too often, by our utilitarian tendencies, 
and our search for the practical, it may seem at first rather 
strained to lay much stress on the ethical value of instruction 
in agriculture, but I am convinced that it is of supreme im- 
portance. Instances might be multiplied ad /zdz/um of trans- 
formations in character wrought by school gardens, to say 
nothing of the love for God’s out-of-doors and for His crea- 
tures, coming from Nature Study. Police officers and courts 
in New York, Philadelphia, Cleveland and Dayton, O., among 
other cities, are glad witnesses to the civic virtue arising out 
of the proprietorship of a little piece of land. Respect for 
others’ property is engendered in no way so quickly as by let- 
ting a child possess some of his own, while economy, honesty, 
application, concentration, justice and the dignity of labor are 
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brought into the children’s lives in a telling way. <A study of 
the laws of nature may well teach one that ‘‘Whatsoever a man 
soweth, that shall he also reap,’’ in his life as well as from the 
soil. In working through a long season, side by side with 
others, the child gets his earliest and best instruction in social 
responsibilities, in what he owes to his neighbor, one of the 
most important things an individual of to-day has to learn. 

Early experience in success and failure, and the learning to 
plan for the future and to work in expectation of reward later, 
are among other benefits of instruction in agriculture, and with 
these goes the consciousness of one’s power to create value, to 
take care of himself in any crisis, to be independent when 
thrown on his own resources, ‘‘The ability always to fall on 
his feet.’’ Asa corollary there will come an added respect for 
farm and for the farmer, a thing greatly needed in America, where 
agriculture does not command the prestige which belongs to it 
in other countries. The country boy whose principal acquain- 
tance with the soil has been unreasoning work with it, is not 
attracted back to it for his chosen residence after being called 
‘‘Farmer’’ by the contemptuous boys of the town. Both urban 
and rural people need to be educated in this respect, although 
our agricultural colleges have wrought a great change for the 
better, for they are no longer satisfied to train men to be able 
to produce more grain to the acre, or more pounds of meat 
from a suitably balanced ration, but the students are being 
shown how they may become leaders among their fellows; how 
they may ‘‘make agriculture a live progressive art, which in 
the future shall provide a more stable and satisfactory basis for 
thrifty, intelligent, refined and happy rural communities, as 
well as a stronger guarantee for the manufactures, commerce, 
literature, art and science of a higher civilization.’’ 

Along with the better ethical condition which would result 
from an agricultural education, the religious instincts of the 
child or youth may well be appealed to, and healthfully stim- 
ulated. It is inconceivable that one could study nature, the 
out of doors, God’s handiwork in the world, and not come to 
a truer reverence and love for Him who made all things and 
the laws by which they are governed. A most appropriate 
motto for a school of agriculture of whatever grade, or for any 
text-book unfolding the wonderful processes which man can 
bring about in nature, would be ‘‘Open Thou mine eyes, that 
I may see wondrous things out of Thy law.’’ 

Inseparable from a better ethical status of any considerable 
group of people, is the changed social condition of the entire 
larger group. It is because of the certainty of improved social 
conditions that such organizations as the American Civic Fed- 
eration are putting forth their best efforts for the introduction 
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of gardens into our city schools, and of elementary agriculture 
into the schools for rural communities. It goes almost with- 
out saying that anything which exerts a favorable influence 
educationally, economically, and ethically, will be of value 
socially. In addition, however, there may be pointed out sev- 
eral specific social problems confronting us to-day which, theo- 
retically, a general education in agriculture ought to bring 
nearer a solution, and which practical experiments show may 
be done in reality. 

We have already noted the change of character among the 
Indians brought about since the introduction of agriculture in 
the curriculum of their schools; more than 25% more Indians 
are self-supporting now than before, and around the tepees of 
the blanket Indians, even, little gardens are appearing, here 
and there, which means a relinquishing of the nomadic life and 
the rise to a higher plane of civilization. The numerous farm 
schools over the country, including the large secondary school 
of St. Joseph’s Directory, of San Francisco, have turned scores 
and hundreds of youth out of the highways of crime into paths 
of industry and good citizenship. A large increase in the 
number of such schools would mean not only the prevention of 
crime, but the lessening of tramps and pauperism. Sociologi- 
cal studies of the past decade have shown that a negligible per 
cent. of our tramps have ever tilled a foot of soil. Agriculture 
is the one occupation which is not at present deplorably over- 
crowded, andin which there will be a place for at least twenty 
years to come, for every intelligent, strong man to make and 
to keep himself independent. 

The most serious difficulty with which the American farmer 
has to deal, especially in manufacturing states or localities, is 
that of securing labor for carrying on his work. This is not 
confined to any particular section; New England and Kansas 
alike are crying for help. A locality of considerable area 
comes to mind where a great majority of the young men have 
left the rich farms of the surrounding country, to live in miser- 
able little homes in the towns and cities, where they work in 
zinc smelters amid the heat and fumes of sulphur, prodigal of 
their health and strength, although they know full well how 
soon a smelter employee breaks down. The same thing is seen 
in the factory districts of the south, and in rural New Eng- 
land. This would not occur to such an extent were it not that 
our rural schools are at present largely devoted to educating 
the children away from the farm,—and in farming districts 
of uneducated people, one cannot blame the young people for 
getting away from such conditions as soon as possible. 

France and Belgium, among the European countries, have 
set the tide of population distinctly toward the country since 
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an elementary agricultural education was made compulsory; 
their census statistics prove it. In such of our own states as 
Illinois and Iowa, for example, where agricultural education is 
in its most flourishing condition in the United States, the young 
people are proud of their homes and of their farms, and with 
good reason. They go through high school, with the inten- 
tion from the first, often, of going on to their agricultural col- 
lege and of learning how to do better with their home farms 
than their fathers have done before them; not alone to learn 
how ‘‘to raise more corn, to feed more hogs, to buy more land, 
to raise more corn,’’ etc., ad infinztum, but how to live on a so- 
cial and intellectual level with their cousins of the city. It is 
not so much because their land was originally rich that these 
farmers have been able to make it worth from $100 to $150 
per acre for farming purposes, to have country homes with all 
modern conveniences, to send their children to college, and to 
have a piano and the best reading matter in every home; but 
rather that they have /earned how best to use their land. A 
few years ago several colonies of people from two of the richest 
agricultural counties of Iowa sold their farms for $100 or more 
an acre, bought Kansas farms for half as much, and are now 
raising as good crops as before, thus doubling their money. It 
is largely because of the added social advantages which a good 
agricultural education gives that the farmers of the Middle 
West are so proud of their agricultural colleges, and of such 
agricultural high schools as those of Wisconsin and Minnesota. 

The American Institute of Social Service is conducting a 
propaganda for the establishment of schools ‘‘for children of 
weak and undeveloped constitutions, whose power of resistance 
is small,’’ where the buildings shall be surrounded by trees, 
and where gardening shall be the particular feature. Such 
schools are well known in Germany, where they have proved 
of especial value in preventing tuberculosis. The largest of 
them, at Charlottenburg, accommodates 120 children, who are 
selected by the board of health; and according to the report 
made to the Tuberculosis Exposition in Paris, in October, 
1905, over 70% of their pupils have been entirely cured or 
greatly improved, while less than 2% grew worse after admis- 
sion. A recent editorial in Harper’s Weekly reports organized 
opposition from the Gardeners’ Union in Germany, to the pres- 
cription of gardening, by physicians, for anzemia, neurasthenia, 
chronic bronchitis and chronic gastritis, a treatment now be- 
coming rather common, because gardening, ‘‘being found use- 
ful in curing the sick and building up the weak, will tend to 
make a large number of such people immediately become gar- 
deners.’’ The district nurses of some of our American cities 
report much better health among children at work in school 
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gardens than before such work was undertaken,—a thing of 
no inconsiderable importance to us as a people. 

What seems at present to be the most hopeful sign of all, 
however, is the closer alliance of progressive agriculture with 
our system of elementary education. The teachers of rural 
schools are coming to attend the farmers’ institutes, while the 
farmers, in turn, give closer attention to school conditions in 
their midst. In a number of instances, the state universities 
and the state farmers’ institutes are working hand in hand for 
the making of efficient men and women from the country 
children. Of course, this largely means an agricultural educa- 
tion, and we have seen at some length, the value which such 
an education has proved to have, at home and abroad. Wher- 
ever tried in the United States, whether in elementary or in 
secondary schools, it has more advocates to-day than ever be- 
fore. More states are introducing it into their public school 
systems; where it is now a matter of local option, the farmers 
of counties adjoining those in which agriculture is taught, are 
demanding a like education for their children. The offering of 
agricultural courses for teachers by normal schools and col- 
leges, reflects the demand for them. Minnesota and Wisconsin 
have each within a year doubled the number of agricultural 
high schools receiving state aid. The Indian service has 
established a strictly agricultural Indian school in Oklahoma. 
The bright spots in the South have been made such by agri- 
cultural education. The Macdonald Institute, at Guelph, 
Ontario, marks a final step in advance by keeping the supply 
of thoroughly trained Canadian teachers abreast of the demand 
for instruction of this kind. 

We are in the midst of a new and great interest in rural de- 
velopment, in farm life, in the achievements of science in agri- 
culture. This has come along with, and perhaps partly as the 
result of, the rapid increase of facilities for intercommunication 
among the farmers themselves, and between them and the 
towns and cities of their localities. Rural free delivery gives 
the farmer his paper and other mail matter, delivered daily at 
his door. A mesh of telephone wires is binding together the 
homes of our agricultural population,—often a larger propor- 
tion of the farmers of a county have phones in their houses 
than have the residents of acity. Electric railway lines are 
threading their way past the doors of the country homes, and 
increasing greatly the facilities for travel. The progress in 
farm economics is reflected in the modern homes, and in more 
pleasant habits of lite than have ever obtained before. The 
children and young people are receiving a better education; in 
several of our states a more practical and useful one, also; 
often they are carried in warm, dry vans to a consolidated 
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school, where they have the advantages ofa graded school, com- 
petent teachers, and a hygienic building. Consolidated schools 
are spreading as fast as many other educational advantages of 
recent introduction, and, the country over, not one has been 
abandoned after being tried. 

Progress in education among the rural masses has not been 
so prompt as in some of the other lines indicated, but we may 
be sure that, in the future, it will not lag far behind. It 
would not be safe to say in exactly what shape this develop- 
ment will take final form, but, from what we have seen above 
of the ever-increasing growth of Nature Study, gardening, and 
agricultural instruction in our schools, we may be certain that 
eventually all three will be taught in our rural schools, and 
the former two in all of our city schools; while the agricultural 
high school will become an indispensable feature of our Ameri- 
can school system. Whether the ideal of a graded curriculum 
from the beginning of the primary school, on through the 
agricultural high school and up to the graduate courses of the 
agricultural colleges shall obtain, perhaps may not be predicted, 
but certainly it is a consummation devoutly to be wished. 
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THE HYGIENE OF THE TEETH. 
By WM. H. BURNHAM. 


‘‘A tooth is more valuable than a diamond,’’ said Cervantes; 
and wealthy, we may add, the man who has thirty-two. There 
is a German proverb to the effect that half of digestion is done 
by the teeth. ‘‘Gut gekaut ist halb verdaut.’’ It should be 
added that indigestion also begins in the mouth. A child's 
digestion, a child’s temper, a child’s general health depend 
largely on its teeth. The work done in a schoolroom, the 
discipline of a schoolroom, even the odor of a schoolroom, de- 
pend in great measure on the condition of the children’s teeth. 
In recent years the teeth of school children have been the sub- 
ject of many investigations which emphasize the importance of 
their hygiene. Among these are the following: 

In 1877 Odenthal reported in Germany a study of 987 chil- 
dren, among whom he found 72% with diseased teeth.’ In 
1887 Ottofy ? investigated the teeth of 623 school children in 
Dakota and Illinois and found in a total of 14,000 teeth 30% 
defectivé. In 1893 Pedley, in England, published the results 
of more extended investigations. 3,145 children were exam- 
ined—a total of 70,000 teeth. 22.5% of the children had per- 
fect teeth. 77.5% had defective teeth. Of the total number 
of teeth 12.8% were defective. He estimated that about two- 
thirds of these could be saved by filling. Hence he strongly 
urged (the first perhaps to do this) that dentists be appointed 
to each school, with sufficient pay for their services. In the 
same year, 1893, Unghvari, a Hungarian physician, investi- 
gated 1,660 pupils, of ages from 6 to 12, and found 87.2% with 
defective teeth. 23,906 teeth were examined,—of these 15.4% 
were defective. 

Since these pioneer investigations many studies of the dental 
condition of school children have been made. Of recent in- 
vestigations the following are representative and give typical 
results. 

A study of the teeth of school children was made a few 
years ago by the association of dentists in the province of 
Schleswig-Holstein, Prussia.* 19,725 children, from 6 to 15 





1Cited by Jessen, p. 438. See Bibliography, No. 8. 

2 For this and the following see Rose, Zeit. f. Schulgesundheitspflege, 
1895, No. 2; also 1892, No. 5, pp. 233-234, and 1893, No. 2, p. Ioo. 

3 Zeits. f. Schulgesundheitspflege, 1900, No. 7. 
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years of age, in 19 cities were examined. Of these 95% were 
found afflicted with caries. Only 218 children had ever been 
treated by a dentist. In Kopenhagen’ among 10,000 pupils 
92.7% had defective teeth; in Halberstadt ? among 1,303 nearly 
100%. 

Dr. Karlewski investigated the teeth of all the children in 
the Peoples Schools in Rheydt.* Among 5,300 children he 
found only 4.37% with completely healthy dentition. In an 
investigation of 9,557 children in the Peoples Schools in Augs- 
burg 99.41% were found with defective teeth. Only 0.59% 
were free from caries.* Dr. Kielhauser, of Graz, in a careful in- 
vestigation found from 67% to 82%. Gawronsky, in Gymna- 
sien for girls in Moscow, found from 90% to 97%. More re- 
cent investigations have also shown that most children have 
diseased teeth, although in afew instances smaller numbers 
have been reported. In Leipzig, for example, where for several 
years there has been medical inspection, the percentage with 
defective teeth reported for 1901 was only 44.3%.° 

An important investigation has been made in this country 
by Supt. Johnson.® ‘‘Four hundred and ninety-seven school 
children in Andover were examined; 257 boys, 240 girls, from 
four years of age to eighteen. 96.9% of all the children were 
afflicted with caries. Only 15 children: 9 girls, 6 boys, had 
perfect teeth, and all but two of these were under nine years of 
age. 31.4% of theteeth were diseased: among the boys, 32%; 
among the girls, 30.8%; 41.7% of the temporary teeth, 26.5% 
of the permanent teeth.’’’ 

At the International Dental Congress at Kopenhagen, in the 
year 1895, a report was made to this effect:* The number of 
school children suffering from defective teeth amounts in civil- 
ized lands nowhere to less than 80%, and rises to 98.5%. For 
most localities this seems to remain a conservative estimate to- 
day. Jessen’s table for different countries gives the number 
from 65% to 100%.’ 

The studies already made show certain interesting correla- 
tions. 

1. A correlation between the percentage of people with 
diseased teeth and the degree of civilization in a country has 
been pretty clearly shown. Dr. Rose cites the results of older 





1Zeits. f. Schulgesundheitspflege, 1897, p. 630. 
2Zeits. f. Schulgesundheitspflege, 1897, p. 292. 

3 Zeits. f. Schulgesundheitspflege, 1903, p. 105. 
*Zeits. f. Schulgesundheitspflege, 1904, p. 885. 
5Zeits. f. Schulgesundheitspflege, 1902, p. 253. 
®Ped. Sem., Vol. VIII, pp. 45-58. 

'Loc. cit., p. 47. 

8 Zeits. f. Schulgesundheitspflege, 1895, 6, p. 350. 
*Intern. Kongress f. Schulhygiene, III, p. 498. 
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studies’ to the effect that of Eskimos only 2.5% have defective 
teeth, of Indians, 3 to 10%: of Malays, 3 to 20%; of Chinese, 
40%; while, as has been shown, 70 to 100% of Europeans and 
Americans are thus diseased. ‘To determine the causes of this 
correlation is a more difficult matter. Perhaps, as many think, 
modern food is the special cause. 

2. Although not yet clearly determined a correlation 
probably exists between the condition of the teeth and general 
environment. Dr. Rose says it is a wide-spread belief that 
country people and the poor have better teeth than those living 
in the cities and the well-to-do. This he did not find to be 
true. Of all the places where he made investigations, the 
worst condition of the teeth was found in the poor villages of 
the Black Forest. The number of children with defective teeth 
in four towns, for example, was from 98 to 99%, the number 
of defective teeth from 36% to 40%. 

Some other investigators find apparently different results. 
Pedley studied the dental condition of 3,800 boys and girls, of 
ages from 3 to 16%. Ofthese 326 had sound teeth. The schools 
where his investigations were made were within 20 miles of 
London, on extensive grounds, where the inmates had all the 
advantages of good air and exercise. He thinks that caries 
occurs more frequently among the well-to-do classes. Thus 
in a high class public school, where the boys, however, were 
over 13 years of age, of 427 examined only 7 had sound and 
complete dentition, although many of the defective teeth had 
been filled. 

Dr. Spokes has collected statistics during a period of nine 
years at one of the English Public Schools. Twelve hundred 
boys of a good social class were examined and the actual condi- 
tion of each dentition carefully recorded. The average age was 
13 years 10 months. As regards the permanent dentition only 
3% had sound teeth, 18% had teeth rendered artificially sound 
by extraction or filling. The remaining 79% required treat- 
ment, and the percentage of diseased teeth rose from 2.19 at 
the age of 13 to 6.16 at 17 years of age.® 

The British Dental Association has investigated the condi- 
tions of the teeth of children in the Poor Law Schools, Work- 
houses and Reformatories. Fourteen per cent. of these chil- 
dren had sound teeth.‘ 

Whatever may be the truth as regards these conflicting 
results, and whether laboring people have better or poorer 





1Zeits. f. Schulgesundheitspflege, 1895, No. 2. 

2The Hygiene of the Mouth, Philadelphia. pp. 12-15. 

8’ Spokes, Sidney: The care of the teeth during school life. Inter- 
national Kongress fiir Schulhygiene, Vol. 111, p. 453. 

Spokes: /oc. cit., p. 454. 
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teeth than the well-to-do, and whether the country children or 
the city children are better off in this respect, anything that 
affects the general nutrition is likely to affect the teeth; and 
probably some special factors in the environment are impor- 
tant, for example, the richness of a given locality in lime. 

3. An interesting correlation apparently exists between the 
percentage of sound teeth among the children in a community 
and the amount of lime in the soil. This was first shown in 
the extensive investigation by Dr. Rose of the teeth of school 
children in Baden and Thiiringen.’ In the regions deficient 
in lime 1.3%-2% had perfect teeth. In the regions rich in 
lime 17.2%-21%. Thecolor of the teeth in Thtiringen was 
also observed. In the districts rich in lime a brilliant yellow 
was the predominating color. In the regions deficient in lime, 
it was white yellow or blue gray. And the teeth were better 
formed in the former than in the latter regions. The total re- 
sults were as follows: 


In Baden. 
No. of % with de- % of de- 
children. fective teeth. fective teeth. 
1. Freiburg, 3,460 98.7 35. 
2. Localities defi- 
cient in lime, 747 98.7 35.3 
3. Localities rich © 
in lime, git 79. 16.1 


In Thiringen. 
1. Localities defi- 


cientin lime, 2,973 98. 34.9 
2. Localities rich 
in lime, 2,708 82.8 16.7 


This correlation was corroborated by studies in Sweden 
which showed that the percentage of diseased teeth was in- 
versely as the degree of hardness of the water. The results for 
several towns are shown in the following table.” 





Hardness % of % of dis- 

of water. children eased teeth. 
Boras, 0.5 97-7 25.0 
Karlskrona, 0.7 96.5 24.6 
Stockholm, 3.5 96.9 24.2 
Karlsham, 4.8 93.9 23.0 
Skano, 8.5 92.1 74 
Malmo 12.0 90.3 15.4 

1Loc. cit. 


2Zeits. f. Schulgesundheitspflege, 1898, p. 331. 
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In an investigation in Halle in 1902 the dental condition of 
4,901 boys in the Peoples Schools was reported, and of these 
95.2% had defective teeth and the average for each pupil was 
6.6% diseased teeth. Here the character of the water was re- 
ported as moderately hard.’ 

4. As might be inferred, the percentage of children afflicted 
with caries as well as the percentage of decayed teeth is corre- 
lated with the age of the pupils. Supt. Johnson found that 
even at the age of four 29% of the teeth were diseased. This 
number increased to 41% at the age of nine; the greatest im- 
munity was at eleven, when most of the temporary teeth had 
been replaced by the permanent teeth and only 21% were 
diseased; but the number increased again to 43% at fifteen.” 

5. Asregardsa correlation between dental condition and men- 
tal ability it is noteworthy that in Magdeburg 4,522 children 
were investigated by a dentist and special attention given to 
the children in the schools for the backward. Among children 
of the latter schools caries was not found as frequently as 
among the other children. 5.95% had sound teeth as against 
3.07% of the other children. Other diseases, however, were 
more frequent among these than among children in the regular 
schools.® 

While feeble-minded children also, as indicated by the obser- 
vations of Hrdlicka and Johnson, seem to compare favorably 
with normal children as regards the condition of their teeth, 
and while dull children often have good teeth, nevertheless a 
correlation between the dental condition and the success of the 
children in school work is indicated by Johnson’s study. He 
reports : 

‘ The children examined were classified by their teachers as 
bright, average, or dull. Among the children with good teeth 
there were found 13 bright children to every 1o dull children, 
but among the children with poor teeth were found only 8 
bright children to ro dull children. It was found, also, that 
very generally the average age of children with good teeth, in 
any grade, was less than that of children with poor teeth for 
the same grade. So far as these statistics go, they seem to 
indicate that the chances of children with good teeth are 
appreciably better for scholarship and promotion than are 
those of children with poor teeth.’ 

6. Several investigations indicate a correlation between the 
condition of the teeth and the physical development. John- 
son reports that the children with good teeth in his schools 
were on an average about half a year ahead of the children 

1Zeits. f. Schulgesundheitspflege, 1904, p. 333. 

* £06. 6%. 

3Zeits. f. Schulgesundheitspflege, Vol. XVI, 1903, p. 337- 
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with poor teeth in physical development as shown by weight.’ 
Likewise studies of the dental condition of recruits in Dresden 
showed that those with bad teeth furnished a third less capable 
soldiers. * 

Some investigators have found results that seem to indicate 
that the conditions of school life have an appreciable effect in 
causing the large per cent. of defective teeth among school 
children. Galippe observed that in the last years of school 
life, at the time of preparation for the rigid examinations, the 
number of cases of caries increased. Siterwood also found that in 
a few months after entering school the teeth change. And 
Magitot has also pointed out the dangers of continued study in 
its effect on the teeth. The effect, of course, may be increased 
by heredity and the like. But many authorities believe that 
depressed physical condition, overwork, cerebral hyperzmia, 
and possibly the use by the brain of phosphates needed by the 
teeth, are among the circumstances that cause this increase in 
disease. The fact remains that those pupils who overwork in 
preparation for examination and the like, are especially liable 
to this disease. And Johnson thinks that ‘a very bright child 
may have very poor teeth, the bad condition of the teeth being, 
in a considerable measure, induced by over stimulation of the 
brain.’® 

The close connection between disease of the teeth and other 
diseases is indicated by the studies that have been made. Of 
the various disorders frequently caused or aggravated by decay- 
ing teeth are not only enlarged glands of the neck, headache, 
neuralgia, earache, but indigestion, heart trouble, irritation of 
the nervous system, epilepsy, and perhaps chorea and other 
neuroses. Professor Miller, in a report to the Central Associa- 
tion of German Dentists in Berlin, says: ‘‘Mass studies of school 
children and soldiers have shown that frequently the general 
nutrition suffers on account of defective teeth.’’ 

Some of the concrete cases reported by Pedley are specially 
instructive. The following are examples. 

‘‘A married woman, ct. 36, had for two years suffered from 
excessive cardiac irregularity, and frequent attacks of spas- 
modic heart panic. She attributed her illness to much mental 
anxiety. Her symptoms had increased and the cardiac distur- 
bance became so constant that she could neither go into society 
nor receive friends. There was no valvular disease of the 
heart, its dimensions were normal, but the action was irregular 
and intermittent. Her teeth were extensively decayed, sur- 
rounded with tartar, and the gums were unhealthy. The affec- 

2 Lac. ttt., Pp: 54. 


2Zeits. f. Schulgesundheitspflege, 1895, p. 427. 
8 Loe. cit., p. 53- 
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ted teeth were removed under gas and ether, ‘which she took 
well,’ and from that time all the heart symptoms entirely 
ceased.’’? 

‘‘A boy, aet. 13, has had frequent attacks of epilepsy for 
the last eighteen months. Latterly his mother has noticed 
that some days he rubs his left cheek, complaining of face-ache, 
after which the fit follows. On examining the mouth, there is 
to be seen a molar tooth considerably decayed, with a swollen 
gum around it, and partly growing into the cavity. It is not 
very tender to the touch, and the examination does not give 
rise to toothache. On questioning, I find the sensation which 
the boy experiences before a fit does not seem to be one of pain, 
but rather ofan indefinite uneasiness. He always hasa fit the 
night this comeson. Has never felt it during the day, it is 
always about seven or eight o’clock. I desired the mother to 
have the tooth extracted, and ordered a simple saline with a 
quarter of a grain of belladonna to be taken twice daily. This 
wasin June. Thetooth was extracted the next day. I saw 
this boy once a fortnight from that time for four months, but 
he has had no recurrence of the fit.’’? 

Without laying stress on the investigations which suggest 
at least that the conditions of school life are in part responsible 
for the prevalence of caries, it is clear that the hygiene of the 
teeth is an important part of school hygiene. First, good teeth 
are necessary for good digestion. With many pupils suffering 
from indigestion and impaired nutrition, and with from 80 to 
98% of them liable to have the toothache at any time, the con- 
ditions are not favorable for cheerfulness, enthusiasm, and 
good discipline. 22.5% of the children in Andover said they 
had suffered a great deal from toothache during the preceding 
year; half of the rest said they had suffered more or less. Sec- 
ond, poor teeth interfere with articulation and make instruc- 
tion, especially in reading and singing, more difficult. Third, 
it is impossible to have pure air in a schoolroom where there 
are so many decaying teeth. 

It is not necessary to consider in detail the causes of diseased 
teeth. They seem to be two combined: 1st, lack of nutri- 
tion—especially lime; 2d, micro-organisms resulting from lack 
of care of the teeth. Dr. Rose’s investigations indicate the im- 
portant influence of the former cause. Galippe and Vignal 
long ago made investigations that indicated the influence of 
the latter. Of course these two factors work together. The 
less perfectly the teeth are developed from lack of nutrition, 
the more likely they are to succumb to the bacteria. The 





1Pedley, R. D.: The Hygiene of the Mouth, pp. 85-86. 
2Pedley: locctt., p. 24. 











300 THE HYGIENE OF THE TEETH. 


French investigators just mentioned, according to a report in 
1889 to the Paris Biological Society,’ studied the bacteria that 
had penetrated the dentine, and found six different kinds of 
micro-organisms, and three kinds in the pulp of the tooth. 
From the character of some of these their effect on the teeth is 
clear. Several of them form lactic acid, and this destroys the 
mineral substances of the teeth: and others that destroy albu- 
men attack the organic matter. 

Whatever the ultimate cause of decaying teeth, the presence 
of micro-organisms in the mouth is the immediate cause. 
When the debris of food is left between the teeth this forms a 
favorable medium for the bacteria, consequently the one es- 
sential prophylactic measure is absolute cleanliness. 

As regards food, it is doubtless advisable that the coarser 
kinds of bread, hard rolls and the like, which require chewing, 
should be used. Thorough mastication is an advantage not 
only as an aid to digestion but directly for the benefit of the 
teeth. Excessive use of sweets is bad, and yet this is not 
nearly so bad, perhaps, as soft, starchy food. According to 
Miller’ starchy and amylaceous substances are more detri- 
mental tothe teeth than sugar. Sugar is readily soluble and 
easily carried away, whereas amylaceous matter adheres to the 
teeth for alonger time. The starch is converted by the fer- 
ment of the saliva into sugar, and this sugar acted upon by 
the bacteria produces lactic acid. Pedley finds from his own 
experience among the poor in the hospital that this seems to 
be true, and he deems it a mistaken idea to deprive children of 
wholesome sweets in order to preserve their teeth. 

It is specially important that the temporary teeth should be 
cared for. First, because they serve the purpose of mastica- 
tion during a most important period of life; and second, be- 
cause carious temporary teeth often spoil the permanent teeth. 
These teeth come half a year sooner with girls than with boys. 
The change also comes sooner with girls. These teeth may 
begin to decay as soon as they come. Little attention is usu- 
ally given to them from the mistaken notion that it is unnec- 
essary to preserve them. This is really a curious illustration 
of our general attitude toward children. Our idea of a child 
has been that of the philosopher Franklin, a child is an impor- 
tant creature because some day he will become aman. Hence 
we feed children that they may grow to manhood, we educate 
them that they may be prepared for manhood’s duties, we sac- 
rifice their baby teeth because they will not last till adult life 
anyway. ‘The comfort and perfection of a child asa child we 





1Zeits. f. Schulgesundheitspflege, 1889, pp. 602-604. 
1The Micro-organisms of the Human Mouth, p. 207, quoted by Ped- 
ley, p. 8. 
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have neglected. The general attitude towards children’s teeth 
is an interesting case in point. If they become painful they 
can be extracted. As to mere discomfort, the children will 
make ail the better men and women from having learned to 
bear disagreeable things when young. These teeth, however, 
should be cared for and filled when they decay and extracted at 
the proper time. This not merely to preserve a child’s com- 
fort and the best condition of nutrition, but beeause normal 
temporary teeth are a condition of normal development of the 
permanent teeth.’ It is a concrete case in the child’s anatomy 
where normal immaturity is a condition of normal maturity. 

Specially important is the care for the sixth year molar. 
This is one of the strongest and largest teeth in the head, and 
yet Mr. Johnson found that one in six of these teeth were dis- 
eased during the first year; and in Copenhagen it was found 
that one-third of the 6th year molars were decayed already in 
the 7th year.” It frequently happens that these teeth are lost 
before parents realize that any permanent teeth have come. 

‘*Dr. Mary E. Gallup, of Boston, for several years gathered 
statistics of the 6th year molar in the mouths of native born 
Americans. Of 3,000 Americans over 25 years of age, only 
seven had all four sixth year molars in the mouth.’’® 

Dr. Henie gives in the following table the percentage of these 
teeth diseased at different ages as found in his study of 660 
school children in Hamar in Norway. 


SIXTH-YEAR Mo.Lars.* 


Among 7 years old children 18. 57% teeth diseased. 


40.97% ” 
x ; ~ rr 50.3% > 
cc IO cc «ce 52.8% «e ee 
ee re oe ac 49-37% “oe ce 
ce 12 ce be 53-3% ce ae 
“6 13 “6 sc 55. 5% ae cc 
ae 14 ce ce 57. 5% ec ce 
“ec 15 cc ce 60.3% ie a. 


The indifference to the necessity of caring for children’s 
teeth in civilized communities would be amazing and incompre- 
hensible unless we largely accept Lombroso’s philosophy of 
laziness, that the law of inertia is the principle to which all 
human activity conforms. Sound teeth are essential to diges- 
tion, articulation, zesthetic satisfaction, and general comfort. 





1Johnson: Joc. cit., p. 49. 

2 Zeits. f. Schulgesundheitspflege, 1897, p. 630. 
3Cited by Johnson: Joc. ci?., p. 48-9. 

4 Zeits. f. Schulgesundheitspfiege, 1898, Vol. 11, p. 69. 
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Every permanent tooth saved is better for a child than a hun- 
dred dollars in the savings bank. And yet parents make 
slaves of themselves to save a few dollars for their children and 
have not time to teach them habits of common decency in re- 
gard to dental hygiene; and when the paltry savings have been 
accumulated for the rainy day, the gold of Ophir cannot make 
the lost molars grow again, and it is good fortune if artificial 
teeth save their children from disease and speech defects. 
This indifference of the community to the importance of caring 
for children’s teeth is so general that special measures should 
be taken to overcome it. 

In Germany some attempts to enforce dental hygiene have 
been made in the schools. In Russia, Gawronsky reports that 
in a number of Gymnasien for girls the value of special atten- 
tion to the teeth and of special instruction has been shown. 
He advocates school dentists for the elementary schools and 
special instruction for dormitories. By decree of July 31, 1889, 
Von Gossler required of the pupils in higher schools that they 
clean their teeth daily after the evening meal. Hygienic rules 
have been formulated by others.’ We cannot do as the Ger- 
mans do. But more adequate instruction should be given. 
Habits of dental cleanliness should be developed until a child 
learns to regard a toothbrush as a necessity. A British officer 
who was with our army in Cuba has reported his astonishment 
at one thing that he observed among our regular soldiers. 
When the heat was so intense that the soldiers had thrown 
away blankets, clothing and the like—everything except the 
barest necessities,—company after company marched by, each 
soldier with a toothbrush twisted in his hat band. Such an 
attitute toward the toothbrush should be developed in the 
home and in the school. 

Trouble from the parents has naturally been found when an 
effort has been made to enforce dental hygiene. When care of 
the teeth was required in the French Lycées, Magitot met great 
resistance. Parents are apt to be satisfied if there is no acute 
trouble; to take prophylactic care is not thought of,—this is a 
luxury for the upper ten thousand. It was said a few years 
ago that two-thirds of the dentists in Vienna were in the aris- 
tocratic quarter, only one-third in the other nine districts. 
Much the same is probably true of our own large cities. Good 
teeth are apt to be considered an ornament rather than tools. 

Dr, J. Frank, President of the Dental Association of Vienna, 
maintains that caries of the teeth is a plague, and the focal 
point of action in the sanitation of this disease is in the school. 





1 Zeits. f. Schulgesundheitspflege, 1895, 10, 11, pp. 603-604. 
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Even at the entrance of school life, in the sixth year, every 
third child has diseased teeth.’ 

In the last few years a noteworthy movement to meet this 
evil by establishing dental clinics in the schools has begun. 
School dentists have been in service for several years in St. 
Petersburg, Leipzig, Hamburg, and a number of other Euro- 
pean cities. In Hamburg the work was begun privately. A 
large number of dentists gave part of their time for the care of 
the pupils’ teeth in the schools. At a definite hour each week 
school children suffering with diseases of the teeth could be 
sent for treatment by the principals of the schools. One seri- 
ous difficulty was met, however. The hours of the dentists 
were between nine and four, and the school board objected to 
having the children consult the dentist during school hours, 
not considering, apparently, that a child with the toothache 
does not learn much in school. In Altona it is reported, a 
similar plan has been carried on without injury to instruction.” 

In Darmstadt the Association of Hessian Dentists, in 1902, 
opened a clinic for the treatment of school children with de- 
fective teeth. This work was supported by the contribution 
of a private individual but carried on with the co-operation of 
the city officials. 

In Strassburg a school clinic supported by the city, said to 
be the first in Germany, was opened in the year 1902-3. The 
need of dental inspection in the schools, the methods, and the 
results are shown by the work in this city. Dr. Jessen, the 
Director of the Clinic, gives the following report for the year 
1904-5. The number of children inspected was 4,372,—2,269 
between 3 and 6 years of age, 2,103 between 6 and 8. Of the 
younger children only 15.95%, of the older only 7.02% had 
healthy dentition. The younger children had a total of 9,427 
diseased teeth; of these 1,655 in gangrenous condition. The 
older children had a total of 11,701 diseased teeth; of these 
3,392 gangrenous. About a third of those treated had visited 
the clinic on account of toothache. The investigation and 
treatinent were so arranged that the instruction was disturbed 
very little. Special blanks were prepared, and thus it was 
possible to examine on an average 80 children inan hour. The 
School Inspector, Herr Motz, maintained that the total number 
of school hours spent in the examination of the teeth and treat- 
ment was less than the total absence from school formerly on 
account of the toothache and other results of diseased teeth. 





1 Zeits. f. Schulgesundheitspflege, 1903, Vol. XVI, p. 180. 
2Zeits. f. Schulgesundheitspflege, 1903, Vol. XVI, pp. 306, 327. 
8 Zeits. f. Schulgesundheitspflege, 1903, Vol. XVI, pp. 423, 645. 
*Vierteljahrschrift f. Korp. Erziehung, I, 4, pp. 177-186. 
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The cost of the dental inspection ‘and treatment for the year 
was only about $1,600 (6,400 Marks). 

It is true that certain criticisms have been made of investiga- 
tion of the teeth in the schools on the ground of loss of time, 
the danger of infection in these mass investigations, objections 
made by parents, etc.; but experience shows it is a legitimate 
and necessary part of health inspection. 

The important points emphasized by these studies of the 
teeth of school children and adults may be résuméd very 
briefly. 

1. Caries of the teeth seems to be a disease of civilization. 
At least observation and the somewhat meagre studies already 
made indicate that the disease is rare among primitive peoples. 

2. It appears that usually from 80% to 100% of school 
children have diseased teeth. The estimate of the Interna- 
tional Dental Congress referred to above is a conservative one, 
although where dental inspection has been introduced, and in 
some remote country districts, like parts of Siberia, there may 
be a smaller percentage. 

3. A direct relation between the number of defective teeth 
and the amount of lime in a region seems to have been estab- 
lished by the investigations of Rose and others. 

4. Among the causes of defective teeth the following seem 
to have been demonstrated: lack of nutrition, use of soft, 
starchy foods, use of sweets, as well as the lack of lime in the 
water, already noted. The immediate cause, however, is the 
presence of micro-organisms in the mouth. 

5. The results of defective teeth have been emphatically 
shown by the investigations and reports of dentists. Neural- 
gia, headache, earache, indigestion, cardiac disturbances, 
enlarged glands of the neck, sub-acute blood poisoning, and 
various nervous disorders, including some cases of epilepsy, 
and perhaps also of chorea, are among the diseases caused or 
specially aggravated by decaying teeth. In looking for the 
cause of these various disorders, examination of the teeth by 
parents and even physicians is strangely neglected. 

6. As regards hygiene, first it should be noted that care of 
the temporary teeth is of special importance. These temporary 
teeth should be cared for first because of their importance for 
the child’s nutrition at the time, and second because caries of 
the temporary teeth often injures the permanent teeth. These 
should be kept in good condition as far as possible; and with 
general hygiene and proper care of these teeth the young child 
will probably seldom suffer from disease of any kind. 

7. Thesixth-year molars are very apt to be lost soon after 
they appear. Hence the need of special care for them. 

8. The whole hygiene of the teeth resolves itself into a mat- 
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ter of cleanliness. The study of bacteriology has put the 
whole subject of cleanliness on a scientific basis, and it shows 
that cleanliness of the mouth is an important factor of hygiene. 
Pupils should be trained to habits of cleanliness in this re- 
spect, to know the luxury of a clean mouth. Then they will 
take care of their teeth. 

g. As it cannot be hoped that sufficient care will be taken to 
prevent decay ofthe teeth altogether, and as instruction both of 
pupils and parents is needed, it is imperative that school den- 
tists should be appointed to examine the teeth of children 
periodically. Dental inspection is an essential part of health 
inspection. 

10. In general the importance of this whole matter of the 
hygiene of teeth for school hygiene is obvious. It is im- 
possible to have pure air if 95% of the children suffer from 
caries. It is almost impossible to have good discipline with a 
large number suffering from toothache or the reflex effects of 
diseased teeth, and it is not easy to get the most efficient school 
work without a better condition of nervous and general health 
than is possible with so large a number of defective teeth. 
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I. INTRODUCTION: PSYCHOLOGY AND LIFE. 


One of the most serious problems confronting psychology is 
that of connecting itself with life. The wholly modern develop- 
ment of psychiatry and criminology, the recent activities in 
individual psychology, a continuous tempest of articles, pam- 
phiets, and books on the relations of psychology to education, 
all point to the fundamental importance of the task. 

This problem offers itself not to psychology alone but to all the 
sciences, and it may be said that they have excuse for existence 
only to the extent to which they are capable of framing a 
solution. Humanity has a vested right to demand of the 
scientist now and then that he show his hand. ‘Theory that 
does not some way affect life has novalue. Morever, as 
President William Lowe Bryan has pointed out, (3) such theory 
is 7pso facto not true. That it seems so is due to the ‘‘illusion 
of precision,’’ in the interest of which we shut out from con- 
sideration all of reality except the portion immediately before 
us. Why wonder, then, that that atom has no connection with 
the manifold from which we took it? 

It hardly need be said that other sciences have bridged this 
chasm more successfully than psychology. In the words of 
Spearman, ‘‘When we pass an electric current through water 
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until it vaporizes into bubbles of hydrogen and oxygen, we 
can be tolerably certain that we have still got in our jars 
almost the whole of the same material substance, only reduced 
to simple form. But when we assert that the decision of 
Regulus to vote against making peace with Carthage was no 
more than a conglomeration of visual, auditory and tactual 
sensations in various stages of intensity and association, then 
there is an undeniable risk that some precious psychical ele- 
ments may have slipped through our fingers.’’ (18, p. 204.) 

On the other hand, John Stuart Mill held that the common 
opinion that the thought, sentiments, and actions of human be- 
ings cannot be the object of science, rests upon the confound- 
ing of all science with exact science. Mill conceived an in- 
termediate between the perfection of science and its extreme 
imperfection. For example, a phenomenon may result from 
two sorts of causes; from major causes accessible to observation 
and calculation, and from minor, secondary causes not thus 
accessible. In such a case we shall be able to account for the 
principal part of the phenomenon, but there will be variations 
and modifications which we cannot completely explain. Mill 
compares the science of human nature with the science of 
the tides, which can never become exact in the strict sense, 
and yet is exact enough to be practically useful. The ex- 
actness is not like that of present astronomy, but more com- 
parableto the condition of astronomy when its calculations in- 
cluded only the principal facts and not the perturbations. 
Ribot, speaking of Mill’s proposed science of LFthology, says: 
‘‘No doubt this science will always partake considerably of the 
nature of art; will it not be sufficiently exact, however, to ren- 
der its employment legitimate? The naturalists have discov- 
ered certain organic correlations on which they rely for the 
reconstruction of an animal from a few fragments. Might not 
the psychological conditions be equally arrived at? Let us 
suppose that by an accumulation of sure and varied experi- 
ments we were enabled to establish, for instance, that a certain 
manner of feeling supposes a certain variety of imagination, 
which in its turn supposes a certain mode of judgment and 
reasoning, which again supposes a certain method of acting; 
and let us suppose that this determination should be as precise 
as possible. Then by the aid of a few facts it might be possi- 
ble to reconstruct a character, since the problem would reduce 
itself to the following: Given a member of the series to find the 
entire series.’’ 

The sciences, as Comte observed, were historically produced 
in the order of decreasing generality. We need, therefore, no 
greater proof of the lingering of psychology in its infancy than 
the striking fact that little application has proceeded from it. 
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Thus it was for centuries with physics and chemistry, thus also 
with the biological sciences, whose results are yet only dimly 
foreseen. The difference among the sciences in this respect lies 
partly in the subject matter; whether it is living or inert. But 
the difficulty is not thus wholly accounted for. The biologist 
is not nearly so badly off as the psychologist. He knows a 
particular plant or animal organism better than any ordinary 
individual does, while on the other hand it has passed into 
proverb that of all men the psychologist is the most helpless 
before the individual mind. If taken to task, he pleads the 
doubtful excuse that it is his business to know mind in gen- 
eral and that he has nothing to do with this or that individual 
mind. Can we wonder that the mathematician, physicist, or 
even the biologist, who, like the psychologist, deals with life, 
should smile occasionally at the artificial constructions of psy- 
chology ? 

One thing seems certain; viz., that psychology and life can- 
not be connected until we have transcended the psychology of 
structure. ‘To that end psychology will need to follow in the 
path of biology, which is becoming increasingly dynamic. 
From this point of view, the s‘vwcfure of the animal or plant 
does not concern us except as it shapes the force of the organ- 
ism asa dynamic agency. It is thus that the chasm between 
the old morphology and life is being spanned. If psychology 
would seriously enlarge its va/son d'étre it must follow this 
example. 

On the other hand, it is asserted, as by Professor Titchener 
(22), that whatever may be in store for a future functional 
psychology, the present demand is more pressing for the study 
of structural elements. It is true that always in the history of 
science, the static and structural aspects receive attention first, 
just as in biology anatomy developed before physiology. But 
in psychology there is already a tendency in the opposite direc- 
tion. We are beginning to realize that the hypostasized seg- 
ment of consciousness known as sensation is not the ultimate 
and true reality. In psychology, function, in part at least, 
produces structure. We cannot truly know what conscious- 
ness is, till we know what it does. Professor James has 
succeeded in giving meaning to our conscious states without 
breaking them up into fragments. ‘‘On the whole,’’ he says 
(8), ‘I venture still to think that we really gain a more living 
understanding of the mind by keeping our attention as long as 
possible upon our entire conscious states as they are concretely 
given to us, than by a post mortem study of their comminuted 
‘elements.’ This last is the study of artificial abstractions, not 
of natural things.’’ This conception, if logically carried out, 
can only end by extending the field of psychology to include 
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logic, ethics, and esthetics. Logic becomes the applied 
psychology of reasoning, ethics the psychology of motives and 
impulses, and zesthetics a chapter in the psychology of the 
emotions. 

The earliest attempt, at least in modern times, at a direct 
relating of psychology and life, was phrenology. This, science 
at once disowned. More recently the French have made, on 
little larger empirical basis, elaborate classifications of types of 
character. Over against these we have the empirical work 
coming under the head of mental tests. This latter work is of 
two sorts: one embracing a small amount of data from each of 
a vast number of individuals, and the other made up of intensive 
studies of a very few subjects. A large number of such inten- 
sive studies would seem to offer a better basis than can be 
gained in any other way for a psychology of character or tem- 
perament, or for any scientific classifications from the psycho- 
logical point of view. 

But at the outset it may be objected that the differentize 
which mark off types of mentality from each other are not 
proper subject matter for psychology, that they touch us only 
on the practical side, and that if we would seek justice to the 
great synthesis of reality we must look to art. In freely 
awarding this function to art, as is obviously its due, we do 
not thereby invalidate the claims of individual psychology. 
All individual differences of fundamental importance are sub- 
ject matter for general psychology. Comparative psychology 
deals with the largest of these differences. Age and sex differ- 
ences already receive careful attention from most workers. It 
is only the minor differences—those unessential to science— 
that psychology is willing to surrender to the domain of art. 
The contention here made is that over and above these minor 
differences there are deep and fundamental lines of cleavage 
among individual mentalities the existence of which is as yet 
hardly suspected; that in dealing with individual minds we 
encounter no smaller differences than the zoologist finds in his 
own field. 

But we have only to compare the relative status of the 
zoologist and psychologist to see how the latter has lagged 
behind. While the zoologist has no longer any difficulty in 
stating the essential differences between even such superficially 
similar animals as the whale and the fish, psychologists can- 
not agree on the features distinguishing the most widely sep- 
arated grades of intelligence. And yet there is certainly as 
much variety in psychical types as in the physical. One im- 
portant difference is that the psychologist has to deal with 
facts more hidden from direct observation. The differences, 


however, when found, are certainly as great in one case as in 
the other. 
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This advocacy of a scientific classification does not mean to 
cast discredit upon the practical classifications that grow out 
of every-day experience. Far from discrediting classifications 
that have been found serviceable, the kind of work here ad- 
vocated. would simply follow the example of Linnzeus in seek- 
ing for more fundamental bases of division. 

Such study, moreover, cannot fail to be richin pedagogical 
suggestions. Just as the laboratory study of comparative 
psychology has justified itself both by its suggestiveness for 
general psychology and for education, as well as from the 
standpoint of evolutionary theory, so should experimental 
results gradually replace the ‘‘interesting stories’? about 
children. Along the line of mental tests, a few psychologists 
entertain serious expectations of immediate practical results. 
Binet, for example, in 1896 expressed the hope that he would 
soon succeed in devising a series of mental and motor tests which 
would be so simple that even the ordinary parent could apply 
them to his child and in an hour or two reach results which 
would indicate definitely the child’s grade of intelligence. 
Others have recommended such tests as helps for the physician. 
Simon (17) states, regarding the method of the ‘‘copy,’’ ‘‘con- 
venient, short, and exact, this copying of phrases constitutes 
a good method of diagnosing a child’s intellectual develop- 
ment at the very moment of theexperiment. Kirkpatrick (10) 
thinks his tests should be of some value to the school superin- 
tendent or teacher in settling doubtful cases of promotion. 
Bolton (2), speaking of the unsatisfactoriness of the ordinary 
school examination and of the need of replacing it by some- 
thing more scientific, suggests that ‘‘Tests of physical endow- 
ment and of general healthiness of body seem to offer the most 
promise of finding what is wanted.’’ It is implied, also, that in 
other walks of life such tests will come in to determine fit- 
ness to do various kinds of work. Galton long ago remarked 
that ‘‘One of the most important objects of measurement . . . 
is to obtain a general knowledge of the capacities of a man by 
sinking shafts, as it were, at a few critical points.’’ Near the 
close of one of the most important contributions yet made to 
the subject, namely, that by Spearman (18, p. 277), we have the 
following statement: ‘‘Here would seem to be the long wanted 
general rational basis for public examinations. Instead of 
continuing ineffectively to protest that high marks in Greek 
Syntax are no test as to the capacity of men to command 
troops or to administer provinces, we shall at last actually 
determine the precise accuracy of the various means of 
measuring General Intelligence, and then we shallin an equally 
positive manner ascertain the exact relative importance of this 
General Intelligence as compared with the other characteris- 
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tics desirable for the particular post which the candidate is to 
assume. Thus it is hoped we shall eventually reach our peda- 
gogical conclusions, not by easy subjective theories, nor by 
the insignificant range of personal experience, nor yet by some 
catchpenny exceptional cases, but rather by an adequately 
representative array of established facts.’’ 

It must be admitted that expectations along the line of the 
above suggestions are little justified by the results already 
obtained by such tests. The requirements of the psychological 
laboratory can no more be simplified so as to be met by the 
ordinary parent or teacher than can those of the physical or 
biological laboratory. In the light of present conditions, the 
suggestion recently made by Cattell (4) seems much more 
reasonable; namely, that there is destined to grow up eventual- 
ly a large body of psychological experts who will play a rdéle 
in the future as important as that of the medical men at 
present. The wide and varied usefulness of such a body, sup- 
posing them to exist and to be adequately equipped, need not 
be insisted upon. Psychology can, however, do more harm 
than good in the educational field and in its other fields of 
possible usefulness if its results are prematurely applied. 

We need not argue the point further. The following study, 
atleast, isundertaken in the faith that psychology and life are not 
prime to each other, andthat even at present some of the com- 
mon factors may be sought without thereby cheapening either 
the methods or results of experimental psychology. How ex- 
tremely little is herein contributed to this end, no one is better 
aware of than the writer; but he would fain co-operate with the 
pioneers already at work, and ventures to offer the following 
account of his experiments for what it may contribute to the 
choice and evaluation of methods in this comparatively new 
field. 


II. NATURE, PURPOSE, AND CONDITIONS OF THE STUDY. 


Studies with mental tests readily fall into two chief classes. 
On the one hand, (A) are the more or less superficial tests of 
a large number of individuals. These again are of two sorts: 
(1) Those which, in sets perhaps of ten to twenty tests, hope 
to mark off in the space of an hour or two the chief facts in 
one’s whole mental individuality. These are usually made, as 
has been said, with a large number of subjects and therefore 
are liable to be hurriedly and roughly executed, and often with 
the help of half-trained assistants. (2) Such work as that of 
Spearman, already referred to, which also uses a large number 
of subjects, but instead of trying to mark off the entire person- 
ality aims at testing one or a few traits under very carefully 
controlled conditions. But all tests of the A group aim at exact 
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quantitative results. They are psychophysical. They must 
be so planned that they will not allow of several different types 
of reaction, but so that the results shall present only units of 
quantitative difference. ‘The aim is mathematical correlation, 
and the individual subject has no place in the interpretation of 
results. 

There is another approach, (B) quite different from the 
above, aiming more at a gualitative analysis of the processes in- 
volved. Examples are the work of Kraepelin and his students 
in Germany, Binet in France, and Sharp and Kuhlmann in 
America. This method prefers a few subjects carefully studied. 
It aims to characterize the mental differences among them, 
hoping in the end to throw light on ultimate problems of psy- 
chological analysis. Instead of applying tests which yield an 
unequivocal yes or 20, or so much or so little, it may even put 
problems which allow of widely different attempts at solution, 
of a number of possible kinds of errors, and of different meth- 
ods of correcting these errors. General observation is appealed 
to, and in all respects such work may utilize rougher data than 
would be possible in purely quantitative studies. 

The study to be reported is distinctly of the latter type. It 
makes no attempt at psychophysical exactness and the estab- 
lishment of mathematical correlations. The ideal followed is 
shaped largely by such work as that of Hobhouse on animals 
and that of Binet in his ‘‘Experimental Study of Intelligence.’’ 

The fact that the study aims chiefly at intellectual to the 
neglect of emotional and volitional differences must not be con- 
strued as antagonistic to the voluntaristic trend of modern psy- 
chology. On the contrary, I believe that the key to an ex- 
planation of the intellectual differences I have found lies often 
in native differences of emotional reaction. The difficulty of 
the task and the lack of time have kept me to the narrower 
field. 


What value can such a study have for psychological theory? Inthe 
first place it should throw some light on the problem of ‘‘general 
mental ability.’’ Is intellectual ability (to adapt the figure of Lloyd 
Morgan to our purpose) a bank account, on which we can draw for 
any desired purpose, or is it rather a bundle of separate drafts, each 
drawn for a specific purpose and inconvertible? Let us review a few 
of the highly contradictory answers that have been given it. 

Ebbinghaus says (5): ‘‘Wherever we look we find that mental abil- 
ity (7ichtigkeit) consists in something similar; only the material 
changes with which it works. It is the same with the learned man 
who 1s able to fill the gaps and explain the contradictions of histori- 
cal material, as with the artist who elaborates our sense perception 
through a meaningful conception of the whole, or as with the skilled 
merchant who makes disposition of his goods in accordance with his 
means, the needs of the public, and political and social factors.’’ 
Spearman (18, p. 284), after stating the approximately absolute corres- 
pondence which he finds between ‘‘General Discrimination” and ‘‘Gen- 
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eral Intelligence,’’ says: ‘‘The above and other analogous observed 
facts indicate that all branches of intellectual activity have in common 
one fundamental function (or group of functions), whereas the re- 
maining or specific elements of the activity seem in every case to be 
wholly different from that in all the others.’’ Again he says: ‘‘As an 
important practical consequence of this universal unity of the intel- 
lectual function, the various actual forms of mental activity consti- 
tute a stably interconnected Hierarchy according to their different 
degrees of intellective saturation.” 

Perhaps the most outspoken advocate of the opposite view is Thorn- 
dike (21). Basing his conclusions on the lack of correlation found 
between simple tests of the ability to do two or more apparently sim- 
ilar things, he says: ‘‘Good reasoning power is but a general name for 
a host of particular capacities, the general average of which seems to 
the namer to be above the general average in other individuals.’’ 
Again, ‘“‘the most hopeless scholar in one field will in another be not 
so very far below mediocrity. The discovery of the exact amount of 
the relationship thus disposes finally of the opinion that brightness is 
brightness and that those who possess it may use it equally well in 
any field.”’ 

In the last quotation, the controversy takes on the aspect of a dis- 
pute between nominalism and realism. Todeny General Intelligence 
on the ground that it is made up of a host of particular abilities whose 
relative proportions vary from man to man, is like denying the exist- 
ence of a distinctively human body on the ground that the relative 
proportions of its parts are not the same for any two individuals. The 
importaut question is one of fact and not of name. If an individual 
takes low rank in every mental performance it is immaterial whether 
we say his ‘‘General Intelligence’’ is low, or whether we say he is de- 
fective in this, that, and the other “particular ability.”’ And there 
are undoubted cases of individuals who take such universally low 
rank. As a contribution of fact, then, our study should have some 
bearing on the question of General Intelligence. 

Again, it seems that a comparative study of intellectual differences 
should throw some light on the relative importance, for intelligence, 
of such factors as memory, habit, attention, etc., each of which, more 
or less, is teased out and thrown into relief by the conditions of the 
study. Nearly every sort of mental operation has been at some time 
or other singled out by psychologists and set up as the leading ele- 
ment of intellectual ability. 


My subjects were specially selected as among the brightest 
or most stupid that could be found in the public schools within 
easy distance of Clark University, in the city of Worcester. 
Three ward principals, by the aid of their teachers, made out 
a list of about two dozen boys of the desired age, equally divid- 
ed between the two groups.’ 

These two dozen were selected from about 500 boys. Out 
of this list, fourteen were found who were willing to come to 
the University as often as desired for experimentation—seven 
bright and seven dull. They came singly, or sometimes in 


1] am very greatly indebted to the principals and to the teachers as 
well, for their generous co-operation and particularly for the large 
amount of information they have given me concerning the school 
activities of my subjects. 
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pairs (according to the nature of the work), three or four times 
a week for one hour’s work. ‘To be more sure of regular at- 
tendance, they were promised a small fee for each visit, to be 
paid only in case they continued through all the exercises. 
This, however, would probably not have been necessary, as 
the confidence of the subjects was easily won, and the exercises 
were for the most part interesting and also quite out of the rou- 
tine of their every day school-work. With a few exceptions, 
mentioned here and there in the results, the subjects gave 
every evidence of doing the best work they were capable of. 
Over much of it they were enthusiastic. Several of the subjects 
showed a good deal of interest and curiosity to know what ones 
were making the best records, and I had to be careful not to 
allow information to leak out that would discourage the poorer 
workers. By generously distributing praise, it was so managed 
that those whose work was almost uniformly poor never be- 
came aware of the fact. 

All the work was done in the psychological laboratory of 
Clark University, except that with 1/7 and J, who spent about 
two hours at my home three to four evenings out of every 
week. Inconversation and games, other than the tasks given, 
I had ample opportunity to get well acquainted with all. The 
trips made to the laboratory were at the following hours: 8 to 
g. A. M.; Ito2 and 4 to6p.M. Altogether, I spent on an 
average about six hours per day, six days in the week, in per- 
sonal contact with my subjects, singly or in pairs. This was 
begun about January 20th, 1905, and continued without inter- 
mission until May roth following. 

In making the selection of subjects, the teachers were asked 
simply for those they considered ‘“‘brightest’’ or ‘‘dullest,’’ in 
the ordinary significance of the terms. The only caution 
given was that their judgment should be based upon the child 
as a whole, and not simply upon his class work in the school 
subjects. In doing this it was not expected that the teacher’s 
judgment would be infallible, but it was confidently expected 
that this method would afford two groups ofsubjects sufficient- 
ly distinct from each other for the purpose of a comparative 
study of intelligence. In this I was not disappointed. This 
procedure, however, has been criticised on the ground that 
the dullard at school often later shows himself efficient in life’s 
activities. Such examples as Sir Walter Scott, Oliver Gold- 
smith, Patrick Henry, Wellington and General Grant have 
been frequently cited in support of this. No one would defend the 
school as a universally efficient test of mental ability, and yet 
the boy who with best effort cannot solve the school problems, 
who cannot master an ordinary vocabulary in his mother 
tongue or apply the simple rules of grammar, who sees no 
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meaning to historical or scientific facts after honestly trying to 
comprehend them, is not likely to be distinguished later as a 
man of intelligence. In some cases, closer investigation shows 
that the poor school standing imputed to many famous men 
has been exaggerated or partially reported. And, finally, what 
the present paper is concerned with is the testing of boys now 
considered bright or dull, without reference to their future 
development. 

In the beginning, then, we do not define ‘‘brightness’’ or 
‘‘dullness’’ any more definitely than does the world in general. 
The aim was to secure subjects whom most people would 
readily agree in classifying one way or the other, and 
then proceed to the investigation of what constitutes the 
fundamental intellectual differences between the two groups. 
A large number of such studies ought to end by giving us 
a definition of terms. At present, such definitions are lack- 
ing. 

A more specific criticism might be made on the ground that 
a good deal of my work was carried on at an unfavorable part 
of the day, particularly that between four and six in the after- 
noon, after the close of the school day. That this may have 
affected the results to a certain extent cannot be denied, but 
that it did so to any considerable extent is unlikely. First, 
because the afternoon session in the Worcester schools is less 
than two hours in length; second, because my experiments 
were for the most part interesting to the subjects and quite 
different from the routine of school work; and third, most im- 
portant of ali, because past experiments indicate that a short, 
interesting, mental task, given to pupils who are undoubtedly 
fatigued after a day of school work, does not give serious indi- 
cation of the presence of such fatigue. Moreover, the afternoon 
subjects were equally divided between the two groups in order 
that the relative standing of the groups might not be affected. 
In passing, it may be noted that my best subject did his work 
between 4 and 5 P. M. 

Perhaps the most unfavorable element in the conditions of 
the experiment is the age difference. The ages of the subjects 
when the work was begun were as follows: 
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It is practically certain that our results are not exactly what 
they would have been if there had been no age discrepancy. 
It should be noted, however, that excepting WV, H, and Z the 
greatest age difference is fifteen months. And if we also except 
G and A, the greatest difference is only nine months. JB, C, 
E, F, J, K and M are within six months of each other. It 
must also be noted that the largest age differences are so 
distributed as to give the advantage in maturity to the dull 
group. Such intellectual distinctions between the groups as 
do appear will therefore be more significant than they would 
have been if the age advantage had been on the other side; 
and somewhat more significant than if there had been no age 
difference at all. 

It need only be stated at this point that the home life and 
general experience of the subjects present no very marked 
extremes. None were from extremely poor families or gave 
evidence of lack of nutritious food. They were all from 
respectable, middle-class homes, though of course showing 
different degrees of culture and refinement, to be noted in the 
general observations. (Section XI, below.) All the subjects 
live in one of the best portions of the city which, as a whole, 
is uncrowded, clean and generally devoid of squalor. They 
have had as nearly the same sort of school training as one 
could expect from pupils of a given district of a given city. I 
think it may be stated that in general the environmental condi- 
tions have been favorable to the study. 

The ability of the fourteen boys above described was sub- 
jected to tests at eight more or less different points, to wit: (1) 
their powers of invention and creative imagination; (2) their 
logical processes; (3) their mathematical ability; (4) their 
mastery of language; (5) their insight, as shown in the inter- 
pretation of fables; (6) their ease of acquisition, as shown in 
learning to play chess; (7) their powersof memory; and (8) 
their motor ability both in general and in the acquisition of 
bodily skill. Thetests upon each point were numerous and 
varied but constituted a connected group. The details with 
regard to the particular tests of each group and the results 
obtained wili be found in the eight sections next following. 


III. INVENTIVENESS AND CREATIVE IMAGINATION. 
Before taking up the experiments concerned with these 
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processes let us consider for a moment their general scope and 
nature. 

What do we mean by invention? Otis T. Mason defines it 
as ‘‘every change in human activity made designedly and sys- 
tematically’’ (14). According to this broad definition, inven- 
tion is the typical intellectual activity, being involved in the 
creation of language, in art, social activities, and philosophy. 
We have only to compare the negro with the Eskimo or In- 
dian, and the Australian native with the Anglo-Saxon, to be 
struck by an apparent kinship between general intellectual and 
inventive ability. Mason calls the great inventor an ‘‘epito- 
me of thegenius of the world.’’ Bain also (1, p. 337) points 
out that the great inventors are men of scientific calibre and 
that the greatest of experimentalists are inventors. Paulhan 
(16) goes so far as to say that the inventions of the poet and 
artist do not differ at bottom from those of the scientist and 
philosopher. Mach (13, p. 174) quotes approvingly a saying 
of Liebig to the same effect, and adds that ‘‘if it is the business 
of the artist to build up his work from a few motives, it is the 
task of science to discover the motives which permeate real- 
ity.’’ Likewise Mach asserts that the mechanical engineer is 
exercising much the same activities as the scientist, except 
that the riddles of the latter have more unknown terms and 
are less definitely put. According to this view, to develop a 
dog from a wolf, a Krag-Jorgeson from a bow and arrow, a 
lucifer match from the primitive fire stick, has involved much 
the same activities as have been operative in transforming 
fetichism and magic into religion and philosophy, or scattered 
knowledge into science. This theory derives a certain plausi- 
bility from the fact that mechanical inventions have grown 
up pari passu with the development of such great concepts as 
cause, number, time, space, etc. They have kept pace roughly, 
also, with the development of the arts, philosophy, science and 
religion. Such a parallelism in development is most easily ex- 
plained by supposing the two phenomena dependent to a cer- 
tain degree upon the same sort of mental processes, though 
doubtless many other factors are involved. 

However this may be, it is clear that invention is largely 
dependent upon constructive imagination, the ability to ab- 
stract from present experience and picture new situations, their 
possibilities and their consequences. In both, images are 
united intentionally in order to form a new combination. It is 
imagination which invents. Reason is only a mode of control 
and justification. It determines values, accepts or rejects, but 
must get its raw material from creative imagination. Conjec- 
ture, which is only another name for the same thing, is at 
the basis of the most diverse scientific inventions. All sciences 
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begin with hypotheses. All this means also the ability to 
profit by experience, to sift out the useful element from a mani- 
fold, to bring the past to bear upon the future, to join elements 
previously isolated. 

It is reasonable to suppose that the decisive intellectual dif- 
ferences among men are not greatly dependent upon native 
retentiveness or mere sense discrimination. Far more impor- 
tant than this mass of raw sense data is the correct shooting to- 
gether of the sense elements in memory and imagination. This 
is invention. It is the synthetic or apperceptive activity that 
gives the ‘‘seven-league boots’’ to genius. It is a kind of abil- 
ity that all great minds exhibit. Why so great spontaneous 
relating activity in one mind and so little in another, is the 
ultimate problem in this portion of individual psychology. 

The opposite of invention is not imitation, but routine. The 
absence of routine implies often a certain disequilibrium, a 
mental activity irregular and perhaps uncoordinated. It is a 
breaking up of preferred associations. We may think of it as 
due to a nervous ferment, for it is in point of fact augmented 
by certain maladies, as phthisis and alcoholism. (16, p. 167.) 

We have above presented the view that at bottom all inven- 
tion is one and the same thing. We are able, nevertheless, to 
mark out three sorts of inventive genius that differ somewhat 
from each other. They are, first, mechanical invention, involv- 
ing a type of creative imagination that is exact, clear, objective, 
concrete, with little of the affective element. Second, avfistic 
invention which is more emotional, subjective and romantic. 
Its imagery is somewhat less perceptual or concrete than that 
of mechanical invention, and it is more characteristic of dreamy 
and myth-making minds. Third, sctentific and philosophical 
invention, whose imaginative constructions are conceptual, 
schematic, abstract. This corresponds to Ribot’s three-fold 
division of the creative imagination. 

It is probable that these three sorts of invention look more 
alike from without than from within. That is to say, while 
much alike if viewed objectively, they have each a peculiar 
affective tone that will make success in one a hindrance to suc- 
cess in another. It is partly interest that makes one revel in 
one kind and apathetic toward another. In embryo they show 
more similarities, but diverge rapidly as tastes and interests 
become set. 

In the tests about to be described ten problems or puzzles 
were given. In some, the puzzle aspect was largely removed 
by the statement of the problem or by a hint given in such 
a way as to help the subject over the portion that might other- 
wise be thought to render the problem a ‘‘catch.’’ The pur- 
pose of these problems was two-fold. In the first place, it was 
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expected that they would throw light on the differences in con- 
structive imagination and the entire complex of activities that 
generally go under the name of invention. In the second place 
it was hoped they would reveal any differences that existed 
in the stage of development of the logical processes among the 
subjects. It was expected that such differences would show 
themselves in the methods of solution, the lower grade subjects 
adopting more the ‘‘method of trial and error’’ and giving 
more evidence generally of perceptual thought as opposed to 
conceptual. The last three are especially adapted to this end. 


It may be objected that such problems as we have described below 
do not test real intellectual ability, but only a spurious kind which 
would better be denominated ingenuity, Yankee shrewdness, the 
entrepreneur spirit, or the ability which enables one “‘se tirer d’affat- 
ve.’ Without defending the thesis that such mental traits as are 
here called into play are faithfully indicative of mental ability in 
general, we may yet hold that they are so to a certain extent. Such, 
in the opinion ofa recent writer, are the very qualities most necessary 
for the scientific research student. In the words of Professor Henry 
Shaler Williams (23), ‘‘The underlying principle of scientific research 
is simple inquisitiveness; that trait so characteristic of the Yankee 
and the fox. I use the term Yankee as the name for the smart, 
shrewd, inventive man, who deperds upon his own resources, and if 
without learning or education, still succeeds in penetrating untried 
fields and in making headway under all manner of reverses, hindrances 
and difficulties, always exhibiting a quickness to observe differences 
and to interpret the meaning of things. All kinds of successful 
pioneers are made of such stuff.’’ This trait of adaptability to en- 
vironment would seem to constitute an important distinction between 
the higher and lower races. The Papuan isindigenous, the European 
is coswuiopolitan. 

All this, again, is in close harmony with Janet’s recently expressed 
theory of brain levels. The three levels of Hughlings Jackson are re- 
placed in this theory by five levels, the highest of which is not that 
concerned with conceptual and abstract thought, but the one that con- 
trols adjustment to immediate environment. With this highest level 
defective, one may be ever so learned and yet lack the chief elements 
that go to make up what the world regards as common sense. If the 
problems here presented appear trivial, it is due to our conventional 
modes of thought. In order to heighten our respect for even the slight- 
est inventive genius we have only to glance at the slow and laborious 
processes in the development of allinventions. Engrossed in routine 
thinking for so long, most of us have lost our appreciation for naive 
bits of originality. The book learning of the average educated man 
gives to his thought a routine and conventional setting that causes 
him to lose perspective. Such a person, struggling for university de- 
grees and trying to master the current concepts of philosophy or sci- 
ence, begins after a while to fancy that his own sort of mental activity 
is of higher quality than the mechanic or artisan is engaged in. 


Below is a statement of the first six problems, together with 
a description of the conditions and results foreach. The other 
four will be considered in the following section on the Logical 
Processes. 

Problem 1. A man has five short chains of three links each. 
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Show how he can put these five pieces together into one long 
chain by the use of only three weldings. 

Conditions. ‘The five pieces, made of small wire, were laid 
on the table side by side in front of the subjects. Care was taken 
to see that they understood what was wanted, after which they 
were asked to put the chains together. The problem offers two 
convenient places for assistance in case of failure. If the sub- 
ject failed to discover within ten minutes that three links of one 
piece must be used as connecting links (as is necessary), then 
I opened such links and placed them before him near the other 
pieces. In most cases this hint was sufficient. When it was 
not, further help was given by placing the three open links in 
the proper positions. 

Results. As given at first the problem may not be thought 
fair. The first point is really difficult to see. Only Dand Z 
were successful without any help, D within 30 seconds and ZL 
at the end of 4% minutes. All the others, therefore, were 
assisted by my opening the three proper links. Thereupon 2, 
C, £, G and N proceeded at once, within 30 seconds, to unite 
the other four pieces by means of them. A, /, and X also suc- 
ceeded but only after further trials and errors, using 4, 2%, 
and 434 minutes respectively. For 4, M, and / the three 
links were not only opened but also placed in their proper po- 
sitions between the pieces. Even then 4 and / did not get the 
idea, but continued fastening the links apparently without 
choice. Both failed in the 30 minutes allotted. 

Of group II only Z and / showed any noticeable tendency 
to study out the situation without actually placing and fasten- 
ing the chains, while all the better group except 4 did so. In 
general, the attempts of group II were more rapidly made and 
the successive variations more trivial than those of group I. 
For example, if the first procedure was by fastening piece one 
to piece two and then to piece three, etc., the next attempt 
was likely to be by fastening one to five. That is, the essen- 
tial point in the error was not grasped. Somein group I also 
started out in some cases with little more rationality, but with 
the exception of 4 they did not repeat an error so often in the 
same or slightly different form as did the boys in group II. 

Problem 2, Fifteen matches were placed on the table so as 
to form the figure shown on the next page:' The subjects were 
asked to remove three matches and leave exactly three squares. 

This test gives room for a certain amount of rational proced- 
ure. It is decidedly more rational to cast the eyes about to 
see what squares should be retained than simply to pick up 





1Used by Miss Thompson: Mental Traits of Sex. Chicago, 1903. 
p. 18%. 
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three matches at random and then look to see whether three 
squares are left. Casual inspection will show that certain of 
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the matches, ¢. g., I, 2, 3, 4, etc., must remain. The eye must 
run over the figure rapidly to see what portions offer the most 
promise. Rapid combinations of different squares must be 
made. Certain matches must be thought out of existence. 

Results. Noone of group II succeeded in the ro minutes al- 
lotted. £, B, and G of group I were successful in 314, 2and 54% 
minutes respectively. The other subjects were assisted at the 
end of 10 minutes by having match 5 removed forthem. J/ Z, 
and XW finished in 2, 24% and 3 minutes respectively. The 
other four stupid subjects H, /, /, K, failed in the additional 
5 minutes given. Of the remaining bright subjects, all suc- 
ceeded: 4 in 4% minutes, F in 334 minutes, C in 24% min- 
utes, D in 4 minutes. The tendency in general was to try 
matches that were adajacent or opposite. Only £, G, and 
B gave evidence of choosing squares rather than individual 
matches. It was also noticeable that of group II only Z and 
M gave evidence of making any attempt other than by actual 
removal of matches, while all of group I, except A, did so. 
None of the subjects attempted a logical, mathematical solution 
like that suggested by Miss Thompson. 

Problem 3. A man travelling with a fox, a goose, and some 
corn comes to a river. He can only take one over at once. 
If he leaves the fox and goose together, the goose will be 
eaten. If he leaves the goose and corn together, the corn will 
be eaten. How can he mange to get them all safely over? 

Conditions. The subject was provided with small wooden 
blocks of different shapes representing the different objects. 
These he carried over a book (representing a river) to demon- 
strate the solution. To solve this puzzle alone rquires a good 
deal of ingenuity. The important idea, of course, is that of 
carrying the goose back. This is in the nature of a ‘‘catch,’’ 
and did not occur to any of my subjects. After 10 minutes 
of unsuccessful trials it was explained that it would be allow- 
able for the man to carry any of them over and back again if 
he cared to do so. Five minutes more were then allotted. In 
case of failure again, they were then instructed that the goose 
was the proper one to carry back. 

Results. None of the subjects were successful without as- 
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sistance. After the first bit of instruction, all but & of group 
I, and Hand / of group II were successful. The remaining ones 
were successful after the second bit of assistance. It isinteresting 
to note how quickly the pupils learned that the solution must 
begin by the man carrying the goose over. This is the first es- 
sential point, and was seen at once by all except Z, 7, K and XN. 
These continued their false starts for some time even after they 
had been found to lead to failure. Theingenious, ‘‘smart’’ sug- 
gestions nearly allcame from /, KX, and 47. Someof these are as 
follows: ‘‘separate them on the opposite bank,’’ ‘‘hurry back be- 


fore the fox can eat the goose up,’’ ‘‘let the fox swim over,”’ 
‘‘call the fox over,’’ ‘‘put the corn in his pocket,’’ ‘‘throw the 
corn over,’’ ‘‘hide the corn,’’ ‘‘tieup the fox,’’ etc. This may 


signify a greater difficulty for these subjects in comprehending 
the conditions of the problem, or a greater aversion to making 
any serious effort at doing so. 

Problem 4g. Two boys and two men are travelling and come 
to a river which has no bridge and is too deepto wade. None 
of them canswim. They find a small boat which will carry 
two boys or one man. How can they manage it so that all 
may get over? 

Conditions. 'The subjects were given a toy boat and blocks 
representing boys and men. Each was allowed to keep trying 
not only till successful but till the process was completely 
learned and could be gone through without error. 

Results. ‘The following shows the time in minutes spent by 
each subject in actual trials before all the errors were avoided. 
Time spent between successive trials is not counted. 














Grovp I, 
A B ¢ sn E F G 
7.29 1.36 1.58 2.20 5-41 x 5.25 
Grovp II. 
~ -. « y K L M N 
1.15 9.25 5 10.33 2.45 9.27 17.47 





The total number of errors for group I was 35, distributed 
among six subjects (F was not tested), 4 and & being re- 
sponsible for 20 of them. For group II there were 87, KX, M, 
and WV having 61. 

The most frequent error in both groups was that of a man 
going over and coming back at once, and the next that of a 
boy going over alone. 

The following shows the number of trials made by each 
subject before all errors were avoided. 
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Groop I. 

A B Cc D E F G 
6 I s 3 5 x I 
Grovp II. 

H I J K L M N 
2 8 5 14 2 8 Io 





After the subject had learned the moves using the blocks he 
was told to close his eyes and describe the necessary moves 
orally. All were able to do this without hesitation except J7/, 
who made several errors. 

Thereupon the subject was allowed to close his eyes while 
I named the moves orally. Then I would stop suddenly and 
have him state the situation resulting from my instructions. 
I, K, and M had great difficulty in this, being able to follow 
only short, simple moves. 

There are several factors that make for success in this 
problem. The effect of various possible moves may be pic- 
tured in advance by imaging the blocks in other positions 
than those which they occupy. It may be objected that even 
the subjects able to do this will not do so, but rather depend on 
lucky moves to bring it around all right in the end. It istrue 
that in some cases boys of group I do begin with haphazard 
moving. But the significant fact is that they abandon this 
procedure after a few moves for one which is more rational. 
Instead of making a trial and letting the result tell whether it 
is correct, they try to foresee what will result from a con- 
templated move. 

It may be objected also that a subject may be successful 
simply because of making a lucky move early in the test and 
then repeating it mechanically. But here is an important 
point. Certain of the subjects, when successful by accident, 
stopped to find out the cause of the good fortune. Certain 
others went on repeating the old errors or making new ones. 
The table shows the marked inferiority, generally speaking, of 
group II on this test. But in no case was the procedure 
entirely haphazard. Even the poorest cases, as a rule, began 
by taking over two boys. The most obvious possible errors 
were hardly made at all. This partial avoidance of the trial 
and error method shows that the subjects were really employ- 
ing their intellectual capabilities in solving the problem. 
Whether they were doing so to their utmost, it is impossible 
to determine. 

After solving the above problem the subjects were asked to 
show how seven men and two boys could get across the river in 
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this same boat. All were successful at the first attempt except 
HT and XK, who succeeded on the second trial. #2, G, and C 
volunteered the information that any number of men could be 
taken across that way. 

Problem 5. A mother sent her boy to the river to get four 
pints of water. She gave him only two vessels, one holding 
three pints, the other five pints. The boy must bring exactly 
four pints, no more, no less. How shall he measure it? 

Conditions. ‘The subject was given vessels of the proper 
sizes and taken to the tap to demonstrate the solution. In 
order to avoid all unfairness it was explained that the boy 
would be allowed to pour water from vessel to vessel as much 
as he desired. Since the measuring may be begun by filling 
either vessel first, uniform conditions were secured by instruct- 
ing each subject to begin with the three pint vessel. There 
are then the following steps to go through: 1. Fill the three 
pint vessel and empty it all into the other. 2. Fill the three 
pint vessel again and empty out two pints by filling the other 
full. 3. Empty the large vessel and use it to save the one 
pint remaining in the small vessel. 4. Fill up the small ves- 
sel again. 

In case of failure at the end of 10 minutes the subject was 
reminded of the two pint space left in the large vessel after the 
three pints had been put in. Then if unsuccessful after ten 
minutes he was carried through step 2 above. If unable to 
proceed after ten minutes more, step 3 was given. 

Resulis. None succeeded without assistance. 2, D, G and 
J were able to proceed after being simply reminded of the two 
pint space. #7 and Z were able to work out the last two steps 
alone while all the other subjects were able to get only the last 
step. Although it was very carefully explained that guessing 
would not be allowed and that the water must really be meas- 
ured, nevertheless certain of the subjects could not be made to 
omit it. By ‘‘guessing’’ is meant any attempt to get a partic- 
ular amount without actually measuring it. 4, Z, 7, A, M 
and 4 were especially prone to this procedure. When one 
sort of ‘‘guessing’’ was forbidden they would try another. 
B, D, F and G refrained from it after being reminded once or 
twice. Generally speaking, the subjects of group II made far 
more useless trials than did those of group I. 

The problem, considering the assistance given at the begin- 
ning, is entirely fair and gives room for a good deal of inge- 
nuity. A distant end must be kept in mind and various possible 
combinations tried in order to see whether they further this 
end. 

Problem 6. The subject was given six pennies and told to 
arrange them in two rows of four pennies each. If not suc- 
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cessful in ro minutes he was told that it was allowable to place 
one penny on top of another if he cared to do so. 

Result. F and / were successful without help. The others 
failed in the 10 minute period and were given the above men- 
tioned assistance. Thereupon all succeeded within five min- 
utes, except 4, 7, and NV. With this puzzle, group I made 
many more trials than group II. 4, C, and G, especially, 
made their combinations very rapidly, while /, 7, A, Z and 
made few trials. 

Constructive imagination in Chess. ‘The details concerning 
the chess test are given in Section VIII, but since ability to plan 
the game is closely associated with invention and construct- 
ive imagination I have incorporated the ranking in chess play- 
ing with the ranking for the tests of this section in Table I.’ 


TABLE I. 
Grading and Ranking of Subjects on Tests of Inventiveness. 


















































Composite 
Problem. I 2 3 4 5 6 Chess. Ranking. 
A 5 2 2 4 3 I 3 Io 
B 2 I I ‘2 ae eee ae 
c 2 2 I 2 2 2 2 4 
> Po- 2. I 2 3 —— 
E 2 I 2 3 3 2 3 9 
F 3 2 2 3 2 I 3 7 
G 2 I I I I 2 2 2 
HD 7 “2 3 yg I 2 2 = ; 5 
1 5 3 2 gee -_ 2 4 Ir 
J 3 3 t 3 I I 4 7 
K 3 3 3 5 3 : 5 13 
7 t gy : » 6 2 2 4 5 
M 4 2 3 - 8 30 £.. 14 
N 2 2 2 5 3 3 4 II 





Table I gives a summary of the results of Section III so far as they 
concern the relative ability of the individuals tested. The method 
employed was to assign to each boy a grade on the scale of 3 or of 5 as 





1That our puzzle-problems really did involve constructive imagina- 
tion is indicated by the close correlation found between the rankings 
that they give and that for chess, which involves the latter in a high 
degree. 
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the precision of the test permitted, 1 being the highest mark. The 
composite ranking is calculated by summing the grades given for the 
individual tests and assigning a new mark in accordance with the 
sums obtained, the rank 1 being assigned to the boy having the low- 
est total, and soon. Incase the sum of the grades for the individual 
test turned out the same for any two boys, both were given the same 
rank and the next rank number was omitted altogether. In Table I, 
for example, H and Z are both ranked 5 in the composite ranking, 
and rank 6 is omitted; in the same way Fand / are ranked 7 and the 
rank 8 is omitted. 

On the basis of this table we are able to throw our subjects 
into five groups according to their inventive ingenuity (of the 
mechanical type). 1. 2B and G, who are almost uniformly 
good. 2.C,D,Handl. 3. &, F, and /, who are rather ir- 
regular. 4. Mand XN. 5. /, K, and J/, who stand distinctly 
lowest. 

The second and third kinds of invention have barely been 
touched by my experiments, but several important points have 
conie out incidentally. For example, as mentioned elsewhere, 
C is distinctly of artistic temperament, with a passion for draw- 
ing and painting and a marked liking for works of fiction. NV 
belongs to. the lively, imaginative, unstable type of stupidity 
distinguished by Kraepelin from the dull type. Z is some- 
what of the same type but less distinctly so, and frequently 
rises out of the stupid class. AH, /,/, K and M approach 
Kraepelin’s dull type, and show little invention of any kind. 
B and G show the highest development of the power in ques- 
tion. Their inventive ability belongs rather to the mechani- 
cal sort. 

As a group, the duller boys make many trials with slight 
variations and do not study the situation before attacking it, 
both of which characteristics testify to their feeble ability to 
present to themselves anything beyond what actually lies 
before them. They tend, like the animals, to live in a world 
of immediate sense experience. 

Well chosen puzzle problems seem to the writer to furnish a 
satisfactory general test for imagination of the every day prac- 
tical sort. It is clear, however, that subjects of good ability 
may fail in one or two special cases, and subjects of poor 
ability succeed, so that the test should be carried out with a 
sufficiently varied assortment of similar problems. The tests 
throw much light also on methods of logical procedure, and 
will be considered in this respect at the close of the next 
section. 


IV. THE LOGICAL PROCESSES. 
The second series of puzzles was devised to throw light on 


the degree of development of the logical processes, to get at 
differences in methods of mastering intellectual difficulties. 
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No doubt the broad outlines of this phase of mental develop- 
ment are familiar to the reader. It is a matter of common 
information that the lowest forms of life profit little or not at 
all by experience, and that the ability so to do has been 
generally agreed upon as the best criterion of a conscious life. 
The classic example of Mobius’s pike may be taken as repre- 
sentative of the next higher stage. The pike ceases his efforts 
to devour the small fish after he has half killed himself by 
bruising his head against the plate glass that separates them 
from him. Healso leaves them undisturbed even after the 
partition has been removed. No other adaptability is shown. 
In other words we have an example of associative memory, 
but one very difficult to stamp in. 

The higher animals, such as the rat, or monkey, show vastly 
increased ability to reach a desired end through memory of 
success and error. The problem is attacked in a haphazard 
way until accident brings success. If rational processes were 
very effective here the animal would look about for the cause 
of his success and thereafter avoid error and discard superfluous 
movements. Asa matter of fact this is not the case; errors 
and useless movements are eliminated only gradually and in 
proportion as the successful activities become more firmly 
grounded in neural structure as habit. The typical curve of 
learning, then, by the ‘‘trial and error method’’ is one of 
gradual descent. This is the sort of learning characteristic of 
animal intelligence. 

The logic of the learning processes in children has been 
studied experimentally by Hodge (7), Lindley (11), and Kin- 
naman (9). They show that the methods of young children 
in approaching a problem are essentially like those of the rat 
or monkey, namely a series of haphazard trials, a lucky acci- 
dent, and gradual elimination of the useless efforts. But a signifi- 
cant fact is that the curve presents a steeper descent than is the 
case with animals. Error may be repeated, but not sooften. The 
work of Lindley shows that at about the ages of ten or twelve 
the ‘‘trial and error method”’ is giving place to a more rational 
procedure. ‘‘The lack of circumspection, the conventional 
beginnings, the automatic repetition of former movements, the 
slight and inconsequential variations, the frequent relapses 
into routine after failure of a slight variation, in short, the 
general tardiness in profiting by errors, of children of grade 
III, slowly makes way in older children for greater prevision, 
more adequate analysis of design, less conventionality and 
automatism in procedure, more radical reconstruction of plans 
in successive trials, all of which leads to greater promptness in 
profiting by mistakes.’’ (11, p. 469.) Kinnaman’s experiments 
show a similar improvement in the adult as compared to the 
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child. They are able, also, to learn by the experience of others 
as well as by their own. 

But we need not break off our comparison at this point. 
Adults themselves show the greatest differences in this re- 
spect. The noted inventors and the experimentalists have shown 
ability to profit by error and happy chance far surpassing that 
of the ordinary person, intricate errors often being second in 
importance only to truth itself. For the scientist, negative 
results may be almost as valuable as positive. The history of 
invention is a record of success built upon failure. 

To sum up the course of development just traced, we may 
follow the example of Mezes (15) and lay down three tolerably 
well defined stages. 1. ‘‘Trial and error.’’ 2. Action that 
is purposive, but not chosen. 3. Action that is purposive and 
chosen. To animals Thorndike grants the first only, and asks 
us to close the question on his decision. On the other hand, 
Hobhouse seems to prove that certain animals, at least, partake 
of the second grade. No one, however, would ascribe to them 
the third sort. As pointed out by Mezes, they may know that a 
certain action produces a certain result, but not why. They 
do not scrutinize a situation with a view to discover the best 
mode of procedure. ‘‘They do not even ask double questions, 
still less general ones.’’ ‘The reasoner, morever, breaks up a 
problem into its parts, while the monkey, the child, or the 
stupid man deals with it as a whole and is soon balked. The 
reasoner hunts for his error, the animal only knows that the 
trial was unsuccessful; it does not ask why. Our fourteen 
boys present a tolerably long scale of differences in this par- 
ticular. 

The following is a summary of the results gained with them 
from the four puzzles bearing upon this question. 

Problem 7. A ballis lost in a round field. The grass is so 
tall that you can only see ten feet on each side of you. Show 
what path you would take in looking for the ball.’ 

Results. The subject was given pencil and a piece of paper 
on which was a circle to represent the field. They fall, accord- 
ing to procedure, into four groups. 1. Those who began at the 
circumference and circled round and round spirally to the cen- 
ter. This includes C, £, 7, G, HandZ. 2. Band A began 
at the edge and marked across from side to side in parallel lines 
until the whole field was covered. 3. A and WV marked out a 
path that resembled somewhat the shape of a wheel with 
spokes, but was more irregular. 4. D, /, / and A/ran the 
pencil about apparently at haphazard until the whole circle 
was marked over. 





1This problem is borrowed from Dr. C. F. Hodge. 
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Problem 8. ‘Trace the following figure without crossing a 
line, lifting the pencil, or tracing any part twice. 


A, B, C, D, E, FH, Kand 





Results. 























II, failed at the first attempt. 
preted as indicating a greater tendency in the stupid subjects 
toward what has been called perceptual thinking. Instead of 
the action being governed by an end, each stage of the process 
is motivated mechanically by the preceding stage. 

Problem 9. Trace the following figure without lifting the 
pencil and without retracing.’ 


a ¢ 


LZ succeeded the first trial, G, 7, 47 and NV 
the second trial, and / the fourth. 

The solution, of course, is very simple 
and cannot be missed if the tracer looks at 
all ahead of his pencil. It will be noted 
that only one of group I, but four of group 


This may reasonably be inter- 
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The following table shows the time, the number of trials, 
and the starting places for each subject. 
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The table shows very frequent repetition of the same error in 
subjects £, A, and Z. Out of the total of 44 trials for the 
bright subjects there are possible 37 changes of starting point. 
21 changes were made—a percentage of 56+. The percent- 
age of change in starting point was only 39+ for the stupid 
group. This difference corresponds to that found by Lindley 
between young and older children. In general my results on 
this test are so similar to age differences found by Lindley that 
we need not describe them in detail. They may besummed up 
by saying that subjects who did best showed less repetition of 
errors, and a tendency to make variations of a more radical na- 
ture, when at all. I may say, however, that the groups fell 
less radically apart in this test than I had anticipated. 


Problem to. Five circles were marked out thus on card- 
board: 


\ 


- . | 
’ —, | . /\ 
4 


I 2 3 5 
Black checker-men were placed on 1 and 2, and white ones 
on 4and5. The problem is to make the black and white men 
exchange positions. A piece may move forward one step or 
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TABLE II. 
Times, trials and relapses with problem ro. 
Five Seven Nine | Eleven |Thirteen 
circles. | circles. | circles. circles. | circles. 
. | } « zm j - ° . 
lgi (gl. [ete . Llg} . [té} <Sxatioszon 
O el S gg (SIS Gg (SIS g (S/S) g |S) eo F 
S /SiSi g | siS| g .SiSi 9 j8/S! gs isis 
cee [Sed ae bel oS Tel SS foie) = ole 
Ee RA) Ee) eee) ee |) le ee 
Es ES, RE i ES See ba FS feel || 
A | 3+] 5) oj21+/36) 2 No further trouble. | 3 
B | 1+; 3) o}| r+) 3) 1} No further trouble. I 
C | 7+/28! 4) 2+) 6 1] | 5| o| No furth. trouble. | 3 
D | 4%\t0/ 1,6 | 7 1 3| O| No furth. trouble. | 3 
E | 1% 4| 1116 |25/ 2 | 2} o| No furth. trouble. | 3 
F | 2 | 6) oj 93|15] o No further trouble. | 2 
G | atin 3| 1%4/| 2| o No further trouble. |. 2 
H |16+/30) 4)19+'50) 5 II| 4 4 1| 3) oO} 5 
I | 6+/12| 3\11+/16 | 4) 0 13| 3|No trouble} 4 
J_ |15+/34| 5} 7+|19| 2 24| 5, N hese. trouble. | 4 
K |17+(|28) 7\12+/18) 3 13! 3 { 2| of | 2) o| 5 
L, |14+/22| 4/21 |26) 6 ye further trouble. 3 
M 149 24| 6:32 |35! 6 2| No furth. trouble. 4 
mi 3 6| 1130 |42! 5 ' : 2| No furth. trouble. 4 
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jump over one piece, but cannot move backwards. After the 
solution for this was learned, seven circles were given with 
three men at each end. Afterward, nine circles with four men, 
then eleven circles with five men, then thirteen circles with six 
men ateachend. As in all the other tests, record was kept of 
every move. The table above shows the chief facts in the 
results. 

Time is represented in minutes. It was not kept for the 
nine circles trial, or those succeeding. Number of trials means 
the number after which no error was made for five successive 
trials. The number does not, however, include these five final 
and successful trials. By ‘‘relapse’’ is meant falling back into 
error after having been successful. 

The above table shows in a striking degree the difference in 
the ability of the boys in grasping and generalizing the essen- 
tial features of a method of procedure. 

The following is my estimate of the composite ranking of the 
boys for the tests on the degree of development in logical 
procedure. 














Group I. 
. >: cc. ses & F G 
5 I 3 6 8 4 2 
Group II. 
H I J K L M N 
10 12 13 14 7 II 9 





As before, £ and Z tend to depart from the group to which 
they were originally assigned. 

Taking into consideration the whole group of ten problems— 
those described in the previous section as well as those just 
considered—we may say that the boys of the better group 
showed not only superior power of imagination but also a 
stronger tendency to psychical economy; they used their eyes 
instead of their fingers; or, going still further in the same 
direction, they experimented mentally instead of by actual 
manipulations; they studied things out before they began to 
operate; they tended to abstract from the particular problem 
and to announce general rules. When, as often happened, 
they began ina haphazard manner, they more quickly elimi- 
nated their errors, and in adopting new lines of procedure chose 
them less at random. ‘They were at times interested to seek 
the causes of their successes. In general, the more poorly 
eudowed may be expected to make more trials than the better 
endowed ; but in a case where no clue presents itself readily, 
as for example in the case of Problem 6, and the better 
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endowed are brought down also to the fumbling stage, the 
latter will probably be found to make the greater number of 
attempts. and G showed the greatest advancement in logi- 
cal procedure, abstraction, general range of knowledge and 
interpretation of it. 

These problems, with perhaps the exception of Problem 8, 
seem well suited to their purpose. The last is eminently adapted 
for bringing out differences in degree of rationality of proced- 
ure. In several respects it is the most significant of the puzzle 
problems. 


V. DIFFERENCES IN MATHEMATICAL ABILITY. 


Ethnology shows that racial progress has been closely paral- 
leled by development of the ability to deal with mathematical 
concepts and relations. Child psychology shows the same for 
individual development. This parallelism hinges on the im- 
portance of abstraction as a kind of intellectual short-hand. 
Without it we are helpless in mathematics and all else. 

It was thought advisable, therefore, to investigate pretty 
closely the mathematical ability of my subjects. Eight sets of 
problems were given, involving more or less different phases of 
mathematical ability. Following we have a statement of the 
sorts of problems anda brief summary of the results with each 
sort. 


1. Mastery of the fundamental processes. Fifteen problems 
were given, such as the following: 

E (1) 2+2+2+ 2—3—2+3=? 

(2) 3—1+2+1+5—2-—1=? 
(3) I+4—2+4—1—1+2=? 
II. Fifteen slightly more difficult, such as 
(3) 446—3464+2-—-4—3=? 
(2) 5—4+8+3-—6+5—2=? 
St) VST ETEK IT tq = 1 
III. Fifteen, of which the following are samples. 
(1) 2+3—1X2—3+1+2=? 
(2) 4—2—1+3X3-—-37+3=? 
(3) I+6—2X 3—5+2—-3=? 

Conditions. Asin most of the other work, the subjects were 
taken singly. The problems were read aloud by me at a uni- 
form rate and the subject called out the answer aloud. 

Pencil and paper were not allowed. Ten seconds were taken 
for reading each problem in the first list, twelve for the second 
list, and fifteen for the third. Full records were kept of the 
time required for answering each problem. 

Results. Wide differences appear, generally speaking, be- 
tween the two groups. The subjects may be classified as fol- 
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lows: A, &, C, &, Fand G made no more than three errors 
out of the 45 problems and omitted none at all. D and Z 
either omitted or answered incorrectly 6. AH, /, K and N 
omitted or answered incorrectly between 10 and 16. /and JZ, 
26 and 29 respectively. As to “me required, 4, B, C, D, £, 
F, Gand Z gave their answers with practically no delay; Z, 
1, J, K and Nwith delay usually of 5 to 15 seconds; JZ, 30 
to 50, seconds. 
2. Fractions. 


(1) Ten problems such as: What is % of 8?, \% of 12? 
(2) Ten such as: What is ¥, of 18?, &% of 20? 
(3) “e “oe “e oe “e % of 8?, x% of 16? 
(4) «c oa) «cs & vA of 16?, YY of 19? 

Rive *“* a 2% of 31?, 3 of 11? 
(5) 3 o 7 


Conditions were the same as in the former problems; I read 
the problem, the subject gave the answer without the aid of 
pencil or paper. Resulis. A, B, and G were able to solve all 
the different kinds of problems given, and gave incorrect an- 
swers tono morethan 5. /, J, and Z were unable to solve 
those of the last list, and gave between 1 and 4 incorrect an- 
swers in the other lists. A and C could not solve those of the 
last list and missed 10 and 16 respectively among the others. 
HT, N, and / could solve none in the last two groups, A and / 
none in the last three, and J7 could do nothing with any after 
the first group. According to time we have, four distinct 
groups. 1. &, F, and Gvery quick. 2. 4, D, LZ, £, J, C 
distinctly slower. 3. A, /, Nand Kk. 4, M, by far the slow- 
est of all, his average time for the simple problems of the firsr 
list of fractions being more than 18 seconds. 

3. Changing money. Twenty problems were given, such as the fol- 


lowing. How much money should I receive if I buy an article that 
costs (1) 35 cents and I give the clerk 50 cents? 


(2) 14 “c “ “ “e “<< 25 se 
(3) 69 “ “c “c “cc “cc $1 ? 
(4) 40 «6 ay ‘ec « ce $1 ? 


Resulis. A, B, F, G, Nwere correct in all cases. D, &, 
ZL, C and H, answered incorrectly two to four times each. 
I, K, J and M answered incorrectly between six and ten times. 
As to ¢ime, five groups are readily distinguishable. 1. B. 2. 
r&t, 4% 42,2. 4 BLAM. fy 4m. 

4. Conception of the simple mathematical relations of chance. 
Twenty problems were given, of which the following is a 
sample. ‘Twenty purses are lying on the table, all are empty 
except one, which contains $20, but you have no idea which 
one it is that contains the money. How much could you 
afford to give to be allowed to draw one of the purses. In the 
other problems the amount of money and the number of empty 
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and filled purses were changed about so that it soon became 
perfectly evident whether the relations involved were grasped. 

Results. 1. A,B, and G gave the correct answers toall. 2. 
C, £, Hand WN gave answers varying roughly but not exactly 
according to the conditions; most, however, being incorrect. 3. 
D and F varied their answers very slightly according to the 
conditions, practically all being incorrect. 4. /, 7, AK, Z, M4, 
showed no comprehension at all of the relations. For example, 
J, after a few problems, settled on $1.00 as the answer for all. 
When asked why he answered $1.00 for all the problems, he 
said, ‘‘Because that ain’t much.’’ A and Z always estimated 
the worth of a draw at a little less than the sum contained in 
the purse; the former because ‘‘you are sure to earn 50 cents 
if you draw it,’’ the latter because ‘‘If you draw it then vou 
are $1.00 ahead.’’ 

5. Problems involving the relations of measuring vessels. This 
division included the following nine problems: 


(1) With a 7 and a 5 pint vessel how measure out Io pints? 
( 2) ce «ce cc ee ee ae cc ae 
8 ee 
7 and 11 ay a6 1 ” rm 
cc ee ce “es ce ce ee I 5 ac 
7 
13 and9g 145 - - - 3 = * 
ee iad “ce ce ae “ce 14 “ec 
(9) se ce “ce se cc ce oe 18 “e 
These problems are of exactly the same form as that coming 
under division 5 of the puzzle group. For that one, however, 
quite a different sort of mental ability is demanded than for the 
problems here given. For these, no vessels were supplied, but 
only the numbers representing the size of the vessels, together 
with pencil and paper. Since the boys now understood the 
general nature of these problems the puzzle aspect was no 
longer present. The solutions, however, are still of sufficient 
complexity to demand careful attention. Rapid combinations 
must be made, and as there are usually several steps in the 
solution, the result of the first stages of the process must be 
kept in mind while the last stages are being completed. 
Results. A, B, C, D and G solved each within the five 
minutes allotted. £ failed on one, F and / on two, /and V 
on three, /7 and X on four, Z on five, and 47 on seven. The 
time is here very significant. finished eight of his solutions 
in less than one minute each, D seven, A six, C and £ five, G 
four, / and F three, H, Z, and N two, K and 4 one, and J 
none. 


6. Problems involving the sharing of expenses. ‘This was 2 
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series of three problems, and, like most of the other series, of 
increasing difficulty. (1) A hires a carriage for $4.00 to drive 
to town and back. When half way there he overtakes 2 who 
wishes to ride with him. 4 allows him to do so on condition 
that & will share half of what the carriage costs for the dis- 
tance he rides. How much does 2 owe 4 if he rides on to 
town and then back to the half-way spot where 4 took him in? 
(2) Same kind of problem except that the carriage cost only 
$1.50 and instead of taking in only one man he took in two, 
each of whom was to pay his share for the portion of the jour- 
ney he rode. In the 3rd problem the cost of the carriage was 
$12.00, while B and C were taken in after one-fourth of the 
journey had been made. 

Conditions. In order to avoid the difficulties in the wording 
of the problems, I illustrated them with paper and pencil as 
follows: 

x A Xx 
A’s home Where & got in Town 
Whole cost of carriage $4.00 

The other problems were objectified similarly, and care was 
taken to repeat the statement until the subject understood the 
conditions, or until it was seen that he had not the ability to 
do so. When the solution was not reached within 10 minutes 
I gave a suggestion by pointing out what the entire cost of the 
carriage would be from the point where # entered, on to town, 
and back again to the same point. In case the solution was 
not reached within ten minutes more, I myself explained the 
solution to the subject very carefully and then allowed him to 
try the succeeding problem. 

Results. 1. A, B, Cand G solved all without help. 2. D 
and £ failed on all in theallotted 10 minutes, but succeeded 
after the above mentioned suggestion was given them. 3. F, 
ZL, and N solved none, but gavesome evidence of understand- 
ing the solution after it was explained tothem. 4. H,/,/, K 
and M apparently understood nothing even after careful and 
repeated explanation. 

7. Problems involving the cost of two articles. This group 
contains a list of seven problems. (1) I bought a bottle and 
a cork for $1.10; the bottle cost $1 more than the cork; how 
much did the cork cost? (2) I bought a horse and colt for 
$150, the horse costing $100 more than the colt. Find cost of 
the colt. The other five problems were analogous to these. 
The last one, however, involved a fraction and deserves special 
notice. (7) I bought a violin and bow for $20.00, the violin 
costing $15.00 more than the bow. Find the cost of the bow. 
This problem was inserted as a test to indicate whether or not 
the previous solution had been by rational procedure or simply 
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by trying different numbers until a combination was found 
that would satisfy the conditions of the problem. Pencil and 
paper were forbidden. When a solution was not reached in 10 
minutes I explained the problem to the subject, and then let 
him proceed with the next in the list. 

Results. Only two subjects solved the first problem, 4 and 
G. After the first, 4, B, D, £ and G had practically no diffi- 
culty, answering each within a few seconds. Z and W also 
solved all after the first problem, but only after a good deal of 
fumbling on each one. H, /, /, K and were as far from a 
solution of the last as of the first, although I did my best to 
explain each solution to them before setting them to the next. 
C had to be told the second, and thereafter had no difficulty. 
F failed on the second and also the last, showing that he had 
not evolved any rule. 

8. Problem involving the development of a rule. I took a 
sheet of paper, folded it twice, in opposite directions, cut off 
the doubly folded corner, and before unfolding the paper, asked 
the subject to state the number of holes my cutting had made. 
After receiving the answer I unfolded the paper and allowed 
the subject to see whether or not his answer was correct. Then 
another sheet was folded similarly three times and the subject’s 
answer to the same question recorded. The same was repeated 
for four, five, six and seven foldings. Therulein question is, of 
course, that the number of holes made by cutting off the corner 
of the folded sheet is doubled by increasing the number of folds 
by one. 

Results. B,C, and D madenoerror. A made no error after 
the third trial, G none after the fourth trial, Z got the last one 
correct, while the others, including 4, 7, H, /, /, K, M and 
JN gave incorrect answers to all. 

The following table summarizes the results for mathematical 
ability. 



































TABLE III. 
Ranking for Mathematical Tests. 
| | 
| | 
a 
3 
re) I 2 3 4 5 6 7 8 |Rank. 
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TABLE III.—Continued. 
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It is worth noticing that in these tests “and Z do not depart 
from the groups to which they were assigned by their teachers. 
It suggests that rapidity and precision in number work may be 
a considerable factor in ‘‘brightness’’ in the school sense of the 
word. It is true, also, that with tests of this sort the amount 
of school training is apt to be a factor. Such problems, never- 
theless, make demands upon the powers of logical and abstract 
thought and are not without value as a test of these matters. 
Upon such problems Hancock based his study of the reasoning 
powers of children. 


VI. LANGUAGE. 


It is useless to insist on language as an index of intellectual 
development. Language is not only the expression, but also 
the size gua non of conceptual thought proper. Every stage 
of a child’s development has its peculiar language interests 
and language capabilities. Perhaps more than any other one 
class of facts, language growth epitomizes the development ofa 
child’s intelligence as a whole. My observations in this field 
include 1 Reading, 2 Building words from given letters, 3 
Correction of mutilated text, 4 Spelling, 5 Fluency of expres- 
sion and 6 Facility in obeying oral commands. 

1. Reading. The subjects were given an easy and interest- 
ing story about 600 words in length to read aloud. They 
were simply asked to read as well as they were able. Careful 
notes and gradings were made. Following is a summary of 
the results : 














no mispronunciation, easy to follow. Gets B at 
school on reading. 


TABLE IV. 
Records from Reading Tests. 
| | lsc | 
j a 
| | ag 2 
| ¢ | ». |@s8 
| = ;} & ie o GENERAL REMARKS. 
| & | & 285 
i = a) 
| o | = FES — 
| | Fluent, fairly expressive, a little monotonous, 
A 2|5 i, oO | voice not very strong, no repetition, no hesitation, 
| a | 
| | 
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TABLE 1V.—Continued. 
[ate — ——— 
|} 
joo. 
} | sO = 
. nar 
& 6 |s2y we Sens 
3 FS uo P| GENERAL REMARKS. 
pe Sst 
= 2 PO} 
4s) & me Ol 
| Modula tion meat perfect, no repetition, no 
| mispronunciation, reads with more expression 
B I 4% | ie) than do most educated adults, could read at 4% 
} years of age and at 6 could read anything. Gets 
| | A at school. 
| Voice pitched rather high, very much expres- 
| | sion, emphasis a little overdone, slight stammer- 
Cc I : oO ing now and then with repetition of one or two 
| 47 | words, hesitates once in a while apparently to 
| | let thought catch up with language. Ato B at 
| | school 
| | Very much expression, no repetition, no mis- 
D S | eT ie) pronunciation, emphasis placed almost perfectly, 
| | matter of fact tone of voice. Gets AtoB at school. 
| ; | Hesitates some, fair expression, voice soft and 
E | 3 | 4% 4 | attractive, emphasis well placed. Gets Ato B at 
| | | school 
| | | | No hesitation or mispronunciation, monotony of 
F | 2 4 | O° voice is worst fault, thought seems to run ahead 
| | of language now andthen. Gets A at school. 
| | } A little monotonous, rather too rapid, no hesi- 
| | | tation, no mispronunciation, emphasis good. Gets 
G | I 3% ° A to B at school. (G is in grade 8 at school and 
0/2 
| | his school rank is thus gained by comparison 
with pupils more advanced than most of mine.) 
—_——_______— a 
| | | Voice husky end nasal, very monotonous, poor 
| H 6 | Il } emphasis and expression, reads sentence by sen- 
i 4 | | tence as though they were disconnected. Gets C 
| | at school. 
| 
— —_—_——— ae wae Siac aes 
| Fair expression, tolerably ‘fiuent, little mispro- 
I 7 vy | 2 nunciation, emphasis misplaced here and there, 
S) SA | voice rather subdued, no hesitation. Gets B— at 
| school. Likes snnahestiel 
! 
} | | Tole rably fluent, poverers ares or four times to 
6% 6 | spell words, voice rather coarse and monotonous, 
J a 72 emphasis not often misplaced. Gets C at school. 
| Likes reading. 








| Slow, hesitating, apparently takes in only a 
K 4 8% 9 small portion at once, unable to read fluently 
? through short sentences, voice monotonous, em- 

phasis misplaced often. Gets C at school. 





Tolerably fluent, fairly good emphasis, little 
mispronunciation, repetition now andthen. Gets 
BtoCatschool. Likes to read. 





Very slow and hesitating, runs over punctua- 
tion marks, expression and emphasis not so very 
| 1 bad. Gets Catschool. Dislikes reading. 


Voice pitched high and wholly unnatural, ex- 

traordinarily monotonous, sing-song tone, very 

slow and halting, spells over about one-third to 

Ss! one-half the words, misplaces emphasis, pays 

little heed to punctuation. By far my poorest 
reader. Gets D at school. 
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For two weeks I tutored WV daily one hour in reading. His 
reading is by small units. Phrases are apparently not thrown 
together into one mental content. I made special effort to 
correct this fault, thinking it possibly only a matter of habit, 
but with little success. In making the effort to read by larger 
wholes he miscalls and transposes very many words. I had 
also little success in trying to get him to tone his voice down 
to conversational pitch and to modulate it more naturally. Punc- 
tuation was little heeded. He has a very marked habit of 
reversing the position of words in a phrase and of separate 
sounds in a word. Very often he hits correctly on part of the 
sound of a word and fills in the rest incorrectly. For example, 
as instead of so, saw instead of was, with instead of what, wist- 
ful instead of wise, icicles instead of zce crystals. Such errors 
are made in almost every line. Careful re-examination showed 
no defect of vision. 

To summarize the results on reading, I may say that the 
dull boys, as a group, are decidely inferior to the bright boys. 
They are less fluent, miscall more words, and have far less 
expression. ‘The tone of voice is more monotonous and has 
more of the unnatural ‘‘schoolroom’’ pitch. The reading is 
evidently also by smaller units, phrases often being uttered 
separately as though unconnected. The frequently misplaced 
emphasis shows that fine shades of meaning are not grasped. 
Their rate is also decidedly slower, especially with A, 47, and NV. 
It must be kept in mind, however, that the stupid boys have 
done much less reading. (See Individual Sketches, Section 
XI below.) It cannot, of course, be determined how much of 
the difference is thus to be accounted for. 

I believe that careful experimentation giving a detailed analy- 
sis of the reading process among these fourteen boys would 
have yielded important results. Even the mere verbal recog- 
nition of words involves the use of intricate mental machinery, 
and if there is a hitch at any part of it the process is seriously 
interfered with. Add to this more mechanical phase the 
accompanying interpretative processes necessary to good read- 
ing and we have opportunity for a wide range of mental ability 
to show itself. 

In the first place, reading rate is a measure of the rate of 
association. Letters become associated together in certain com- 
binations making words, words into word-groups and sentences. 
Recognition is for the most part an associative process. Rapid 
and accurate association will mean ready recognition of the 
printed forms. Since language units (whether letters, words, 
or word groups) have more or less preferred associations ac- 
cording to their habitual arrangement into larger units,” it 
comes about that in the normal mind under normal conditions 
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these preferred sequences arouse the apperceptive complex nec- 
essary to make a running recognition rapid and easy. It is 
reasonable to suppose that in the sub-normal mind the habitual 
common associations are less firmly fixed, thus diminishing 
the effectiveness of the ever changing apperceptive expectancy. 
Reading is therefore largely dependent on what James calls the 
‘‘fringe of consciousness’’ and the ‘‘consciousness of mean- 
ing.’’ In reading connected matter every unit is big witha 
mass of tendencies. The smaller and more isolated the unit 
the greater is the number of possibilities. Every added unit 
acts as a modifier limiting the number of tendencies until we 
have finally, in case of a large mental unit, a fairly manageable 
list. When the most logical and suitable of these associations 
arise easily from subconsciousness to consciousness, recogni- 
tion is made easy, and their doing so will depend on whether 
the habitual relations of the elements have left permanent 
traces in the mind.’ 

The reading of the sub-normal subject bears a close analogy 
to the reading of non-sense matter by the normal person. It 
has been ascertained by experiment that such reading requires 
about twice as much time as the reading of connected matter. 
This is true for the reason that out of thousands of associations 
possible with each word, no particular association is favored. 
The apperceptive expectancy, practically 22/ in the reading of 
non-sense material, must be decidedly deficient in all poor 
reading. 

With the ordinary reader, also, there is a feeling of right- 
ness or wrongness about the thought sequences. That my 
poorer subjects have this sense of fitness toa much less de- 
gree is evidenced by their passing over words so mutilated in 
pronunciation as to deprive them of all meaning. The trans- 
position of letters and words and the failure to observe marks 
of punctuation, point to the same thing. In other words, all 
the reading of the stupid subject is (to him) with more or less 
non-sensical material. 

2. Word making. Four trials were given, on different 
days, in constructing words out of given letters. The first 
test was ten minutes in length and the letters wereteiabr. 
Record was kept of the number of words made during each two- 
minute period. The second test was the same with the letters 
mekiafgn. The third lasted only eight minutes and a 
different set of letters was given for each two-minute period. 
They were (1) rnado, (2)osd nae, (3)cdobuver, 


1] am indebted for much in the above discussion of the intellectual 
processes of reading to Dr. E. B. Huey’s paper on The Psychology 
and Physiology of Reading, Am. Jour. of Psy., 1900. 








342 GENIUS AND STUPIDITY. 


(4) pyahnte. The fourth was a similar test with the let- 
ters (1) kreopda, (2) ntesaip, (3) bmotaek, (4) 
monedie. The following is the ranking obtained from 
these four tests. 
Grovp I. 
A B Cc D E F G 
3 I 6 § 9 6 4 


Group II. 
H I J K L M N 
13 II 8 9 2 14 12 

A good many factors enter into the success of this sort of 
work. Much depends, of course, upon the vocabulary at com- 
mand, and this in turn depends largely upon home training 
and amount of habitual reading as well as upon native reten- 
tiveness. A second factor is ability to spell, and habits of 
word analysis generally. Very important, also, is the use of a 
rational plan; some skipped about and made combinations at 
random, while others took the letters one by one and joined 
them in as many different ways as possible with the others. 
Lastly, the rate of shifting of attention, and the degree of men- 
tal inertia as opposed to spontaneity, also contribute to the 
total result. 

Without going into details we may state that considering 
what the previous tests had revealed the results gained from 
this one are close to what one would have anticipated. £, H, 
I, J, X, Mand N show least plan of procedure, just as they 
did in the puzzle series. The ones who are deficient in spell- 
ing, amount of reading done, ability to read, etc., also did 
poorly here. Perhaps the only surprise is that 2 did so well, 
though his reading and general command of language would 
cause us to expect him to far outstrip the others of his group. 

3. The Mutilated text. ‘Two trials were made of the Ebbing- 
haus test (5). 1. The subjects were given the following muti- 
lated story and were told to fill the blanks as they thought it 
ought to be done. 


THE STRENGTH OF THE EAGLE. 


























































































































One — eagle with the —— birds see could—— 
highest. agreed he who fly —— —— should—— 
called strongest All started —— same and —— 
away among cl One by they weary re ; 
but eagle —— upward and un was mere speck 
— — heav——. When he back —— others were for him; 
and touched a linnet off back where — 
— hidden and —— that himself —— strongest ——. 
si —— stronger —— —— ,”’ said the ——‘‘for not did I—— 
as high but —— he began —— downward I — my hiding and 
— up—little ——.”’ —— this boastful —— the — their heads 
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After -—- long —— de- 
not only he so 











—— are emblems of str—— and 


The results are summarized as follows: 





TABLE V. 


Test with mutilated text. 


GENERAL REMARKS. 




















Errors. 
| es | wh | 23 
} &.}) WS » ¥ 
Flas |$8)/s68/ss 
| © a oe on 
| | 
A | 4 | 35 | a0 | 3t ] fe) 
| | | ‘sec iar: 
Bp i | 26 | 9 | oO 3 
| | | | | 
c | 2 | 15 12 7 8 
| | — ay 
D | 2 | 17 25 | 10 fe) 
| | | 
|. | | 
a i a ie os i = oO 
ee 1, OS ee ee 
F | 2 30 | 24 6 fe) 
| | 
pre ee a : “| a eae 
= | «2 | 19 | Io | oO o 
— . = ‘ies — 
H | 5 | 15 | 24 | 43 2 
; | | = 
I | 5 | 25 | 37 | 32 |] © 
| | | | 
J | 4 | 45 | 37 | 29 | © 
} 
| | 
K 5 25 | 28 36 Oo 
} ) { | 
} | = 
UL | 3 | 35 6 | 6 | 25 
| | | 








Much non-sense. Haphazard. 
Steady rate. 





Almost all correct. All makes 
connected sense. Quick, steady, 
looks ahead. 





Lazy, attention relaxed. Calcu- 
lates time it will take to finish. 





Some idea of meaning as whole. 
Got the main idea. Worked hard. 
Works to get meaning. 


Phrases well connected. Little 
meaning te sentences as wholes. 
Lost main idea. Rather inatten- 
tive. 


Attempts sense. Original. Misses 
main point. All makes fair sense. 
Looks ahead one or two sentences. 





Nearly allcorrect. Runs through 
to get meaning and fills easiest 
first. 


Rapid, careless, got none of the 
story. Works by phrases, Nosen- 
tences. 





Nearly all non-sense. £.2.,two 
verbs together. One word on two 
blanks and vice versa. No lack of 
confidence, no hesitation. 


Fillsit as a number of fragments. 
The sentences have no connection. 
Filled blanks steadily. 


All non-sense except one or two 
easy parts, Phrases at atime. Con- 
fident. Little hesitation, steady. 

Tries to make sense but omits 
much because he can’t get the cru- 
cial sentences. Does well what he 
fills Wants to quit because he 
can’t understand it. 
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TABLE V.—Continued. 























| | Errors. 
| . | 
gi 3 
‘é . | a -~ 3 n <= GENERAL REMARRS. 
= 6 |52)52 | 4a 
& S| 3 D sa | av 
n Pad | = On o | =o 
o HA aa | aa 
| | : ° 
All omitted but very easiest parts. 
| 
M 5 40 8 2 | 61 Worked hard. Runs through all 
| the story but can get no meaning. 
| Rather careful toavoid non-sense. 
N 3 14 I2 7 27 Attention relaxed. Had to be en- 
| couraged. 











The following gives an idea of the amount of difference be- 
tween one of the best and one of the poorest. 


B. One day an eagle went with the other birds to see who could fly 
the highest. They agreed that he who could fly the highest should 
be called the strongest bird. All started at the same time and flew 
away among the clouds. One by one they became weary and returned, 
but the eagle went upward and upward until he was a mere speck in 
the heavens. When he came back the others were waiting for him; 
and when he touched the ground a linnet flew off his back where the 
thief had hidden and said that he himself was the strongest bird. ‘‘I 
am stronger than you are’’ said the linnet, ‘‘for not alone did I fly as 
high, but as he began flying downward then I left my hiding place 
and flew up a little higher.”? But this boastful the their 
heads and went to council to decide the matter. After a long time 
they decided that the eagle was the strongest bird, and not only be- 
cause he flew so high, but he had the strength as well. To this day 
the plumes of the eagle are emblems of strength and courage. 

KX. One with the eagle and with the small birds and see who could 
fly the highest, and agreed and he who will fly the higest should be 
called the strongest they All started in the same place and whent 
away among the clouds. One by one they were weary and returned, 
but the eagle flew upward and could less he was in mere speck and 
was heavy. When he came back the others were gone for him; and 
so he touched his wing a linnet and off whent back where he was then 
hidden and thought that he himself was the strongest I, ‘‘am the 
stronger and so he”’ said the brid, ‘‘for not and did I goas high but 
then he began to downward and I in my hiding place and whent up a lit- 
tle high.’ and this boastful in the way of their heads and had acouncil 
to take the matter. After a long while he decided that the king of 
the little bird and not only and he was so high, but he did the thing 
as well. To more day can plumes and so they are emblems of strait 
and course. 


2. In order to rob the test of its puzzle nature a second 
trial was given with the following mutilated story; but in this 
case the complete story was read aloud to the subject first. 
He therefore knew the general sense and had a much narrow- 
er field to hunt over in the search for suitable words. 











WHY THE MOLE IS BLIND. 
An Indian once —— —— —— into cloud ——. Then —— —— —— 








Yeim 





APSR IES 














GENIUS AND STUPIDITY. 































































































trap —— ——, laughing to how would —— ———.. The 
did — back, but ——. The —— on — daily —— ——— 
right —— —_——. 

When bright — —— — come the began be se) 
and when —— found his had —— fast he —— ——— know 
— — do. 

He tried —— —— near enough — —— the cords, but ——- —— from 
the —— ——— him and he gave —— . 

Then —— many —— to try , but all found —— ——— 
too At —— the —, “I will through —— under 
the —— and so get at —— ——.”’ 

This — , and the — up — h——. 

But it so that the poor —— ——- not —— , and the 
of —— —— out his 

then the ——— have had and unless 


— —— dark 


one —— very ——— he —— find 





The following table summarizes the results: 


TABLE VI. 
Results of test with mutilated text. 


























| | - 
| Errors. | 
| /- } 
| | | vo | < 
| n | = 
wm. | S| oe 
o Pr 5 Y | ae “wo | GENERAL REMARKS. 
m= om | mw oat 
; = = 4o}/@i]/ am | 
= | 2 | Seo | 26 | as 
Oo} |4 laa |ma | 
| | All fair sense. Phrases now and 
A 2 | 23 a a 2 then wrongly turned. Goes over 
| | it all and fills easiest first. 
‘sores —_— > 5 a it = | - < ng Race ‘ ee 
| | | } | All good sense, but large changes 
B | I | 17 34 | Oo ce) | made. Very careful with every 
} | | } blank. 
ets s area een 
| | All good sense. Only slightest 
Cc | I > | 18 | - | ° changes. Whispers a good deal. 
| | Nearly all makes sense. Much 
D | zx } Se 18 | 3 fe) whispering. Works by fits and 
| | | Starts. 
SEER ER at: 
| Fair sense but for the omissions. 
E | 2 24 | 27 | o | 13 Severalchanges. Works steadily. 
cane carat | nana (emetic maim: i “rr : ame 
| | | Good sense. Only very slightest 
F | I} 17 17 | o 7 I | changes. Worked steadily. 
| | | All the sense good. Only very 
G I | 13 14 re) oO | slightestchanges. Worksthrough 
| | it asa whole. 
| | | | Nearly all non-sense. Jumbled 
in all sorts of ways. Often two 
H | 5 15 | 19 | 56 | 5 words in one blank. Very little 
} | | | , hesitation. 
| | | Sense here and there, but great 
| . " > 
| ~ | changes and much non-sense. Ex- 
I } 4 3° | 39 | 31 To tra words inserted. Fills by 
| 
} | 


phrases. Worked steadily. 
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TABLE VI.—Continued. 












































| Errors. 
— SS 
a : 
| b wi... 
| ay = o os o ad GENERAL REMARKS. 
2 = | me lase. | as 
{ Mo) | v “4a woe -aG 
so | | a a 
| oo] | =| eo ae Sse 
as | a oj} 0 
oe) H | = aal|Ra 
Fairly good in almost half, rest 
| poor. Some non-sense. A fewextra 
J | 3 25 | 28 8 16 words inserted. Fills by phrases. 
| Worked very hard. 

a: | | | Much non-sense. Very many er- 
K | 3 | 18 33 | 20 | rors that change meaning. Extra 
| | | words inserted. No hesitation. 

| | | Much better than others of this 
a group. Many phrases turned but 
L 2 3° 36 | ° 8 sense kept. Original in expres- 
| sion. Goes through to get sense. 
Only about half filled, most of 
M 5 30 30 % 47 this wrong. Runs through it as a 
| whole but can’t get meaning. 
' 
m | Most of it makes sense but many 
N 3 25 24 4 14 phrases changed. Much whisper- 
} ing. Has to be encouraged. 

















Following are samples of the work of the two groups. 


F. An Indian once chased a squirrel intocloudland. Then he set 
atrap for him, laughing to see how he would catch him. The squir- 
rel did not come back, but—! The sun on his daily trip jumped right 
into the trap. When the bright sun did not come the Indian began 
to be frighten, and when he found his trap had the sun fast he did 
not know what todo. He tried to get near enough to losen thecords, 
but the heat from the sun scorched him and he gave it up. Then he 
got many animals to try it, but they all found the heat two great. At 
that the mole said, ‘‘I will dig through the ground under the trap and 
so get at the sun.’’ This he done, and thesun wentup to the heavens. 
But it went so fast that the poor mole could not get out, and the heat 
of the sun put out his eyes. So then the moles have had their homes 
in dark places and unless one looks very sharp he cannot find the 
mole. 

HT. An Indian once taued [chased] a squared [squirrel] into cloud 
after him. Then he sairtng [setting] that trap would catch him laugh- 
ing to himselft how would would he catch him. The squared did not 
come back, but sun The day on one daily the Indian right did not 
catch sun. When sun didnt bright Indian the he come sun began sun 
to be there, and when Indian found his trap had caut sun fast he did 
not know what to do. 

He tried to gether near enough but tried the cords, but sun was 
from the hot and him and he gave it up. Then he again many time 
to try but he all found it was to heard [heat]. At then the Indian, 
“T will call through amigle [animals] under the the and so get at the 
trap.’’ This mole said, andthe he getup then uned [under] hearth 
[earth.] But it he was so quik out that the poor mole could not get 
out well, and the out his But then the 
mole have had to live in the dark butand unless one come very quik he 
was found find blind mole. 
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The results of the two tests run closely parallel. With cer- 
tain exceptions the two groups are widely separated in each. 
A, however, ranks below Z in both tests and below JV in the 
first. is also rather poor. H, /, J, K and M stand far 
below all the others. 

Ebbinghaus regards this test as a reliable measure of in- 
tellectual ability. The following is his description of that 
ability. ‘‘It does not depend upon knowing many things, 7z. e., 
upon the reappearance in consciousness of definite individual 
impressions and on reacting to these with ideas one has 
already associated therewith. It is much more complex, more 
creative. Its essence lies in comprehending together in a 
unitary, meaningful whole, impressions which are independent 
of each other and answer to associations which are hetero- 
geneous and partly contradictory. Intellectual ability consists 
in the elaboration of a whole into its worth and meaning by 
means of many-sided combination, correction, and completion 
of numerous kindred associations. .. . . Itis a combination 
activity.’’ 

My experience with the test causes me to regard it favorably; 
but like all others, if taken alone it can only give a partial ac- 
count of the subject’s ability. It certainly does indicate some- 
thing as to the general command of language. I am inclined 
to think that somewhat mechanical activities like memory and 
association, as distinguished from synthetic or combinative 
processes, play a relatively more important rdle in this test 
than Ebbinghaus assigns to them. Indeed, verbal memory, in 
the broad sense, would seem to be the chief factor in success. 
It gives what we term fluency in language. Verbal memory 
also means ability to carry the story as a whole, and therefore 
to see the connections in meaning running through it. 

Something depends on the degree of acquaintance with this 
sort of literature, and perhaps still more upon peculiarities of 
language development in the subject. Greater originality and 
less imitation displayed by the subject in language acquisition 
will mean a poorer showing in this test, all else being equal. 
The method, also, of going about thetaskinfluences the final 
result to an important degree. The rational way is to look 
first over the entire story to get a conception of the whole. 
This was the method adopted by those who did best. In fact 
several of group II did not even rise to a conception of the fact 
that the text as a whole must make sense. These filled the 
blanks in just the order they were come upon and the result 
was either complete non-sense or else a series of phrases and 
clauses making fair sense within themselves but not connected 
with each other. 

4. Spelling. 'Two lists of 50 words each were given to the 
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subjects on different days to be spelled. I pronounced the 
word, the subject writing it. Misspelled words in the other 
written exercises were also marked. From all the data thus 
obtained our subjects rank as follows, on a scale of five. 











Grovp I. 
.- - Cc ~~ E F G wn 
2 I 2 3 3 I I 
Grovp II. 
H I J K L M < 
5 3 4 5 3 5 5 





The reader may be inclined to have little regard for spelling 
as a test for mental ability, on the ground that ability to spell 
depends on the more ‘or less fortuitous formation of certain 
restricted habits of observation and word analysis, habits not 
so very essential to good speaking or reading. There is no 
doubt a certain amount of truth in this contention. From 
observation, however, I believe that this is more often true of 
adults well on in life than of school children. That is, adults 
are likely to forget their spelling in proportion as their atten- 
tion gravitates toward larger and more vital interests. A well 
known American scientist of undoubted genius confesses that 
he has lost to a considerable degree his ability to spell common 
English words. His students readily perceive in him a similar 
lack of attention to details of any sort that are regarded as 
formal or trivial. And yet this same man has an astonishing 
command over detailed and curious information of other kinds, 
especially of whatever happens to have significance for his 
scientific theories. 

As another instance, I am acquainted with a man who is recog- 
nized in his community as possessed of more than ordinary busi- 
ness ability. Asa youth he taught a country school, and I have 
learned from reliable sources that in the old-fashioned spelling 
matches he was noted for his ability to ‘‘stand the floor.’’ At 
present he misspells all but the commonest words. He has no 
fixed way of writing a word, but employs any thinkable com- 
bination of letters that will represent the proper sound. In 
handling concepts of business import he has neglected the to 
him trivial art of spelling and so has lost it, just as many an able 
college president has forgotten his Latin or Greek paradigms. 
Without disputing that intellectual ability is often more or less 
one sided, I still seriously doubt whether there are many boys 
and girls whom we can in any sense regard as extraordinarily 
intelligent who with honest application could not learn to spell 
tolerably well. With regard to my subjects, I believe the 
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differences in their ability to spell are significant. Unlike the 
scientist and business man mentioned above, they have been 
compelled in their daily school work to pay heed to their spell- 
ing, and this is true to approximately the same degree of all 
the subjects. Moreover, they have not yet reached the age 
when abstractions have replaced formal observation, when 
microscopic vision has become telescopic. 

5. Power of Expression. It is rather difficult to state clearly 
what is included under this term and yet the idea is fairly 
definite. The grading was done very much as one would 
grade ordinary school compositions, except that nothing was 
aliowed for penmanship, neatness, spelling, punctuation, etc. 
Among other factors are fluency, coherency, richness of 
vocabulary, spontaneity and readiness of speech, correctness of 
grammatical construction, sentence structure, directness or 
awkwardness of expression, etc. With such a variety of items 
contributing to the total result, the grading can be nothing 
more than approximate. It is valuable, however, as indicating 
the exceptional subjects. 

After a great deal of careful consideration both of their con- 
versational language and of the written work which they did 
in other tests I arrived at the following grades. It is to be re- 
gretted that data were not secured such as would have made it 
possibie for this ranking to be made by several others besides 
myself. The same is true of some of the other rankings. 








Group I. 
A B i D E I G 
2 I I 2 4 2 I 
Grovp II. 
gia) oc ae Oo =< - 2 i a 
5 3 3 4 2 3 3 


The two most striking facts are the low position of £ and 
the relatively high position of 2; Ais also lower than in the 
previous tests. 

I have tried to characterize in a word or two the salient 
points for each subject. A. Fluent, wordy, awkward turus in 
expression, well connected. &. Clear, logical, coherent, words 
well chosen, beautiful style. C. Very fluent, bookish tone, 
rather flamboyant. J. Fair, but not striking. £&. Sentences 
run together by ands, many words omitted, very incoherent 
and broken, hazy in meaning. F. Clear, brief, to the point. 
G. Logical, exact, careful. A. Hazy, indefinite, sentences 
connected by ands, many omissions of words, parts sound like 
non-sense phrases strung together. /. Fairly good, nothing 
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striking. /. Separate sentences fairly good, but they do 
not follow one another naturally, a certain stiffness. K. 
Awkward, many azds. ZL. Fluent, marked tendency to use of 
big words, plainly ahead of his group in power of expression. 
M]. Stiff and forced style, lacks fluency. MV. A certain glibness, 
but childish in his manner of expression and in the frequent 
repetitions. 

6. Lxecution of commands. A good indication of one’s 
mastery of language is the ability to understand and carry out 
complicated verbal directions. It is commonly recognized as a 
sign of stupidity for one to blunder in trying to execute simple 
commands. A child can seldom be depended on to do a thing 
according to instructions, however unequivocal, apparently, the 
instructions may be. For the undeveloped mind such direc- 
tions are little more than a jumbled mass of familiar sounds, 
the separate parts probably arousing the appropriate images, 
but the whole not comprehended in its logical significance. 

To test this sort of language mastery thirty separate com- 
mands were given, orally, for moving chess men on a chess 
board. 

he following are examples of the commands: 

1. White. Move the king’s pawn two steps. 
Black. The same. 

3. White. Move the king’s bishop to his queen’s bishop’s 

fourth square. 

4. Black. The same. 

5. White. Move the queen’s bishop’s pawn one step. 

6. Black. Move the queen’s knight to his bishop’s third 

square, etc. 

This test was given after the chess practice to be described 
below (Section VIII) and none of the directions involved any 
points that the subjects were not familiar with. Important 
differences came out. The subjects of group I, as a rule, went 
to work to execute the command without question or much 
hesitation, while those of group II on hearing the command 
frequently looked up with blank face and some such expression 
as ‘‘What do you mean?’’ ‘‘I don’t know what you want me 
to do!’’ ‘‘Show me,’’ etc. The table gives the chief results. 


Ny 


TABLE VII. 
Execution of commands. 








| | s | 
Sm. 

SUM ew 
ae wey | 
} eso] ge | 

| aoa | ae | REMARKS. 
5 HW be oo 
é |fe8| 2° | 
Late | 

A II 8 Corrected all his errors. Five moves under one 
3 second. 
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TABLE VII.—Continued. 








| | 
| | F35| 6 
| ~<c > eo 
| vo o 
; wf wOE| ge | REMAKKS. 
i=] & 2 y, ae | 
| % a= al A | 
| | | All but two of his moves under eight seconds. 
B | I | 5 | 2 | Very little difficulty. Nine moves under one sec- 
oud. 
Very quick, impulsive, some of his errors evi- 
. yq I 
- 4 if dently due to this. 
— — _ ! — - — : — — —_ —————— 
D * | 6 Io Repeats the instructions in a whisper, moves 
3 | quickly, later corrects, six under one second. 
a pecan — = - * jones ; 
E | a 6 8 | Eight under one second. Had to be showed 
= ™ one move 
(ei 8 
F | 4 | 12 | II Failed on four moves, five uncer one second 
\ \ : coe = Z az, 
G 2 | 6 | 6 Very little dificulty. Eight under one second. 
Asked that several commands be repeated. 
H 5 13 | 20 Failed on five, five under one second. 








| 

| 

| Asked several repetitions, failed on four, one 
T5 under one second. 











I } Two repetitions, three failures, four under one 
5 | second. 
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on 
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| Five failures, one repetition, one under one 
I7 | second. 











Two failures. Those he can understand at all 
L 3 I2 18 he executes at once. Two repetitions, seven under 
one second. 

















Six failures, two under one second. Whispers 
M | 5 2r 17 over directions two or three times slowly. 

Asked repetition four times. Three failures, 
N 4 II 13 one under one second, most of moves quickly 








made. 











The table on page 352 gives the grades for all of the lan- 
guage tests. 


VII. INTERPRETATION OF FABLES. 


E. J. Swift (20) suggests that a subject's reaction to a com- 
plex situation is a better test of his intelligence than are the 
methods usually employed. Dr. Swift proposed three ‘‘situa- 
tions’’ and the pupils of several schoolrooms were allowed to 
write what they thought of each: ist, concerning the boy 
who put his hand into a jarto take out some nuts and grasped 
so many that he could not withdraw his hand. 2nd, the story 
of the soldier who in time of peace neglected to care for the 
horse that in war had served him faithfully. On the return of 
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TABLE VIII. 
Grades and Ranking based on the Mastery of Language. 
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B I I I I I i | & I 
. I 3 2 I 2 Ei @ 3 
D 2 3 2 I 2 2| 3 4 
E 3 4 3 2 3 4 | 2 8 
F 2 3 2 I I 2) 4 4 
a ee hs Pe ee a AN oil 2 
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war the famished horse gave way under the weight of his rider. 
3rd, Pestalozzi’s fable of the Fish and the Pike. The fish were 
being eaten by the pike and brought suit against the latter. 
The judge, a pike, decided that he would mend matters by 
allowing two fish to become pike every day. 

A comparison was made by Dr. Swift between the papers of 
his ‘‘brightest’’ and ‘‘dullest’’ subjects, with the result that 
he found no superiority on either side. 

In order to give a further trial to this sort of test I allowed 
my subjects to give their interpretation to twelve fables which 
I selected after examining several hundred. I took each sub- 
ject alone, read to him a fable, and then asked him to state 
orally what he thought it meant. The answers were there- 
fore spontaneous and lacked the stilted and unnatural tone so 
common in the written exercises of the school. I cannot take 
space to repeat the fables here in full, but the substance of 
each is given below: 


1. The fate of the stork which was caught in a trap set for cranes 
and was compelled to die along with the cranes. 2. The monkey 
that by use of flattery coaxed the cat to rake the master’s chestnuts 
from the hot ashes. 3. The wolf that hired a crane to relieve him of 
a bone fast in his throat. After the work was done the wolf refused 
the promised pay and said that the crane had been paid by not having 
his head bitten off. 4. The girl who carried her milk to market and 
while calculating the eggs she could buy, the chicks she could pro- 
duce from them, etc., tossed her head proudly and let fall the milk. 
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5. The camel that begged his master for room in the tent and then 
forced his master out. 6. The miller and his son who took their ass 
to town to sell. They walked, rode, or carried him just as people 
suggested until finally the animal fell into the river. 7. The foolish 
sheep who, at the request of the wolves, sent away the dogs that 
guarded them and so fell prey totheir enemies. 8. The dispute be- 
tween the wind and the sun as to who was the stronger. They de- 
cided by seeing which one could first make the traveller remove his 
coat. 9. The tortoise that begged the eagle to teach her to fly. The 
eagle bore her aloft and let her fall to earth. ro. The jackdaw that 
painted himself white and tried to live with the doves. After expul- 
sion from their company his own mates refused to take himin. Ir. 
The frog who tied the mouse to his leg by a string and then jumped 
into the water. As the drowned mouse floated on the surface it was 
seized by a hawk, who carried it away together with the frog and 
devoured both. 12. The maids who killed the cock which woke their 
mistress soearly. No longer able totell the time of night the mistress 
aroused her maids earlier than ever. 


Finally, in order to secure results that could be compared to 
Dr. Swift’s, I proposed to my subjects the same three stories 
that he used. We have therefore fifteen separate tests of this 
sort; a number sufficient to carry us beyond accidental varia- 
tions in the quality of the answers. A subject will now or 
then do better or worse than we expect, but on the whole his 
level of efficiency in this kind of work can be estimated with a 
good deal of accuracy from a sufficient number of trials. The 
following are examples of the replies precisely as given by word 
of mouth, except for a few abbreviations. A casual glance 
will reveal significant and characteristic differences between 
the two groups. The poorest answers are italicised. 


The Storks and the Cranes. A. Tobeware of taking other people’s 
property. #&. To think out what we do before we do it. C. That if 
you are caught with wrong things, they’ll do the same with you as if 
you were bad. J. It means that if he was caught with them, he 
would have to die with them. “#. Teaches us to keep away from bad 
company. F. Teaches us not to be caught with bad people. G. One 
is just as bad as the other if they steal. Don’t know what it teaches. 
Ai. Lessonis that it learns us to catch cranesand storks. I. It teaches 
us how to catch birds. J. Teaches us that cranes eat corn. K. It 
means that — the cranes not to come and eat the grain again, and they 
lose their life for a little bit of grain. Z. Don’t know. JM. Not to 
goin those traps. N. Teaches not to be with the birds that took the 
stuff. 

The girl and her milk. A. Teaches us not to be too proud and 
not to say anything before you doit. 2. Not to plan ahead too far. 
C. Not to make your plans until you’ve got something to make them 
with, and don’t be too sure that they will work. YD. She was too 
proud. She ought not to have counted her chickens before they were 
hatched. £&. Not to count your chickens before they are hatched. F. 
She felt proud. Teaches us nottobetoo proud. G. Don’t count your 
chickens before they are hatched. A. Learns her a lesson not to talk 
about anything before she gets it, and mot fo carry a pail on her head. 
I. To not be too gay when you have anything, you might lose it. J. 
Not to betoo proud. When you be proud why everything goes back 
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on you. A. Warns you not to be too proud. She thought that she 
was going to get so much and she got left. 2. Not to be too proud. 
M. Not to think weareso big. N. Same as that she had n’t ought to 
count her chickens before they were hatched. 

The Araband his camel. A. Not to let people do too much or they 
might do the same as the camel did. &. Don’t kuow. The Arab 
ought not have let the camei in at ali. C. When you get small 
things, don’task for big things and don’t put every body else out. D. 
It was a greedy camel and teaches that the Arab had n't ought to let 
himin. £. The Arab knew that the camel was big and the tent was 
small. He ought to just let him put his head and neckin. /. Teaches 
us not to divide too much. G. Teaches us not be too good to selfish 
people. H. Learns a lesson to the Arab not to stay in his tent with 
the camelagain. I. To give poor people things and not the rich. 
(Why?) Because he let the caniel in and got out himself. /. Not to 
let anybody in when you think the place too small. A. Teaches the 
man not to let anything into his house again. He will get put out 
instead of the camel. ZL. Thecamel thought he’d make the Arab go 
out there too as long as he kept his poor camel out. The camel was 
Joxier than what he was. M. Not to be seifish. The camel was 
selfish and wanted all the tent. MM. That the Arab had n’t ought toa 
been so foolish. Had n’t ought to a let the camel have so much 
room. 

The Miller, his boy and the ass. A. To care for others, not for 
yourself. The farmer didn’t care for himself, he cared for his boy and 
ass. £. Not to pay any attention toother people. C. Thatif you try 
to please everybody, you won’t please anybody and you will get into 
trouble yourself. D. They tried to please everybody and pleased no- 
body. £. That they hadn’t ought to mind every one. /. Teaches 
us not to try to please other people. G. Don’t take everybody’s ad- 
vice. HY. Learns them a lesson not to carry a donkeyacross the bridge, 
or carry themany place. I. It means to help the old people instead of 
theyoung. J. Not totry to carrv anything that is too heavy—A thing 
that kicks and everything. K. Teaches the man not to mind what 
anvbody else says. Z. They thought they would sell the donkey, 
and before they got there the donkey fell intotheriver. J/¢ teaches us 
not to think it till we ave sure. M. The miller wanted to do just as 
people told him todo. (Ought we?) Notalways. NW. They tried to 
please everybody and could not please themselves. 

The Jackdaw and the doves. A. It means not to try to get into 
another company when you belong to one, or you might miss both. 
B. We should be contented with what we are. C. When you are 
one thing don’t try to be something else. DD. That the Jackdaw 
ought to have been contented with what he had. &. He was too 
proud of himself. He wanted to cut out every one else, and got caught. 
F. Not to try to look like others. G. You must not try to get what 
does not belong to you. H. Learns usa lesson not to paint ourselves 
white and try to go into some other family. J. Not totry to get into 
othercompany. /. Not to doanything, paint yourself or anything, if 
you ain’t a dove, or else vou will never get back. K. The Jackdaw 
wanted too much. It teaches him not to go to anybody else’s place to 
get food. L. Thatif he wanted to belong to the dove cote he ought 
toa kept still. He wanted to belong to both companies, but by being 
a little bit fresh he couldn’t. J/. Not to try to do what you can’t do. 
N. Not to try to be somebody else. He ought to have lived the way 
he was always living. 

The frog and the mouse. A. Not tobe unkind or you’ll get into 
trouble. &. To show kindness to our neighbors. C. Shows how 
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foolish the mouse was to try to do something she knew she could 
not. JY. The frog had so much pride and thought he’d harm the 
mouse, and after he did he got harmed more. £. Teaches not to be 
too kind like the mouse was. F. Teaches you not to be unkind to 
people. G. To do to others as they have done to you, because the 
mouse had showed him everything and did not hurt him. A. Learns 
a lesson to the mouse not to go in the water for he can’t swim; and 
learns the frog not to tie a piece of grass to his leg and the mouse’s leg. 
ZI. Not to take anybody else in a bad place. /. Teaches you not to go 
if you think you can’t swim. K. (Omitted by mistake.) ZL. Teaches 
us not to be silly like the frog. J7. Not to be foolish. NM. The 
mouse was foolish. He might know he would get drowned if he went 
in the water. 

The maids and the cock. A. Not to work your children too hard. 
B. That we ought not to try to disarrange any one else’s plans. C. 
That the little maidens had not ought toa killed the cock without their 
mother’s advice. J. Teaches that they ought to have left the cock 
alone and they would have been all right. &. Teaches us not to do 
anything wrong. /. Nottodowrong. G. Don’t know. AH. Learns 
a lesson not to kill a cock when he wakes them up early in the morn- 
ing and so they can’t tell what time itis. Teaches us not to kill a cock. 
I. Not to give any little person any hard work. J. Not to kill any- 
thing else you'll get woke up just the same. K. (Omitted by mistake.) 
ZL. Not to be so silly like the maids and kill the cock, for the cock 
was not to blame. J/. Teaches the girls not to be lazy. NM. That 
they ought to have been satisfied with getting up when the cock crowed 
instead of getting up in the middle of the night. 

The fishes and the pike. A. I think the judge ought to a done some- 
thing to the pike. (Fair?) No.—Fair in one way though, to let the 
little fish become pike, but he ought to a punished the pike. &. Not 
fair. (Why?) Because the more pike there became, the faster they 
would eat the little fish. C. Jt might be better for the little fish in 
some ways,—they would not be eaten up. It would be bad for the pikes 
because they would have nothing toeat. YD. That was all right, but 
then if only two are changed to pike the others would get eaten up. 
E. While the two fish are changing into pike the rest of the little fish 
would get eaten up by them. /. (Omitted by mistake.) G. It was all 
right, but it was kind of funny that they didn’t do anything to the 
pike. HZ. It will learn the little fish to keep away from the pikes. 
(Good or bad decision?) Bad cause they were gittin turned into pikes. 
I. Good decision, because the little fish was turning into big ones and 
the big fish wouldn't dare to eat them now. J. The judge was kind 
enough to let them bea pike. K. He ought to let all the fish be pike 
if he was going to let two, cause the other little fish was as good as the 
two. L. Fair decision, for two would be turned to pike every day and 
not be eaten up. M. If the pike could eat up all the little ones ina 
day it would not be a good decision. NV. Don’t know. He ought to 
a stopped the pike from eating up the little fishes. 


Group II show two chief points of inferiority. In the first 
place, they more frequentiy miss the point of the story alto- 
gether. For example, # and / think that fable 1 teaches us 
how to catch birds. / thinks it teaches that cranes eat corn. 
In 5, / thought that the Arab got out of the tent of his own 
accord as an act of charity. and / interpreted fable 6 as a 
warning against carrying a donkey or anything else that kicks! 
/ thinks it teaches respect for old age. In answer to 15, 7 
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thought it was bad for the little fish to be turned into pike. 
I, J, and Z thought it was very kind of the judge to change 
them into pike. From such replies it is evident that, as a whole, 
group II are unable to appreciate fine shades of meaning. They 
know in a general way what is being talked about, but they fail 
to comprehend much that to us seems clearly expressed. In 
fables, moreover, a good deal is frequently left to be inferred 
by the reader, and here always the dull subject is at a disad- 
vantage. Hecannot supply the meanings hinted at because 
he is insensible to the thought fringes. It is these that must 
give meaning to the fable; the dullest subject is apparently 
able to image the objects and activities described, but taken in 
the rough such imagery gets him no whither. They are like 
pieces of scrap iron that need welding to be of value. 

In the second place the dull boys are plainly deficient in de- 
gree of abstraction. Even when they give an approximately 
correct interpretation they usually express it in the concrete 
terms of the given situation, instead of generalizing it. For ex- 
ample, #7 thinks fable 5 ‘‘learns the Arab not to stay in his tent 
with the camel again.’’ In 10, H answers ‘‘learns us a lesson 
not to paint ourselves white and try to go into some other fam- 
ily.’’ / ‘‘not to do anything, paint yourself white or anything, 
if you aint a dove, or else you will never get back.’’ In 11, H 
sees only a warning to the frog never again to fasten a mouse’s 
leg to his own witha piece of grass. A answers 14 thus: ‘‘It 
teaches the man when he has a horse to keepit and use it 
well.’’ J, ‘‘the soldier ought to have fed him just the same 
when he didn’t go to war.’’ Z replies to 2, ‘‘Its just like if 
you was stealing apples, and you steal them and another fellow 
eats them.’’ 9, # ‘‘learns the tortoise not to fly when he ain’t 
got any wings.’’ 

The better subjects answer nearly always in general terms 
and VV of the stupid group did also, probably because of his 
advantage in age. 

This last suggests that what is tested by the interpetation of 
fables is in part at least that general change of mental horizon 
that comes with increased experience and dawning maturity. 
But as mental deficiency is itself in many respects a sort of con- 
tinued infantilism, this is, perhaps, not so much a point of crit- 
icism as of commendation. 

My results with this test show such clear differences between 
the bright and dull groups that I cannot but think the method 
employed by Dr. Swift in making his tests somewhere at fault. 
I should judge that his results would have been different if he 
had been able to take his cases individually instead of collect- 
ively. 

The grades as I have estimated them for the tests with the 
fables are given in the following table. 
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TABLE IX. 
Grades and Ranking based on the Interpretation of Fables. 
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VIII. LEARNING TO PLAY CHESS. 

A complex game, such as chess or checkers, undoubtedly 
makes extensive demands on intelligence. This statement is 
not contradicted by the fact that many expert players have 
accomplished little in the useful arts or sciences. They have 
probably lacked certain emotional and volitional qualities, 
making it impossible for them to apply their intellectual powers 
to other work. For example, it is obvious that the con- 
structive imagination necessary for chess plays also a part in the 
success of the military strategist, while the moral and volitional 
qualities may be much more dissimilar. It is more likely the 
rarity of a suitable combination of the latter that accounts 
for the fewness of great military strategists, rather than the 
rarity of sufficient intellectual ability. 

I intended to use checker-playing as a test, but finding that 
several knew something of the game, I gave chess instead. 
For three weeks, orabout eight to ten hours in all, the subjects 
played in pairs, the bright against the dull. I watched the 
game and took extensive notes but did not record the separate 
moves. My judgment is, therefore, somewhat subjective, but 
the main differences are so evident that one could hardly mis- 
take them. 

The following table gives the chief facts. By ‘‘error’’ is 
meant moving a piece in some other way than is allowed by 
the rules. Ability to plan is graded on a scale of five. It 
should be explained that before beginning the playing I dem- 
onstrated ali the main points of the game and also all the 
possible moves of each piece. This was repeated twice and 
the subject’s questions were answered. 
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TABLE X. 
Grading on Learning to Play Chess. ‘ 
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A. Errors rather numerous at first but gradually eliminated. 
Played 16 games with HY and won 6. Moves rapidly; median time 
about 3 seconds. Talks much about the progress of the game. Per- 
sonifies the pieces. Plans ahead but neglects defense. Continually 
moves out pawns unsupported. Captures without noting result. The 
following notes, taken in 12th game, are typical: gives pawn to pawn; 
exposes bishop to castle, tries to trade knight for bishop; gives pawn 
to pawn; castle to pawn; bishop to queen; and queen to pawn. 

B&B. No error after first game. Won 14 outof15 with Z, and routof 2 
with C. Median time per move less than 2 seconds. Showed curiosity 
about the rules and the purpose of the game. Seldom overlooks cap- 
ture, not a move made blindly, laughs over the effect of bad moves, 
often asks whether I see his plan, guards king well, almost no ‘“‘give- 
aways,’’ usually wins from Z with loss of only 2 or 3 pieces, talks to 
me while opponent studies his move. Not to be compared with any 
other players except G and C, and is far better than they are. 

C. Very few errors. Won all of 12 games with A,and 1 of 2 with 
B. Nervously quick in moving. Median time less than 2 seconds. 
Does not attend to his plays half the time. Often stops to explain 
the outcome of different possible moves. Second only to B. Always 
plans ahead. Overlooks almost no captures. Has good ideas about 
the relative value of pieces. His showing injured by occasional inat- 
tention. Many motor automatisms while playing. (See section XI, 
below. ) 

D. Fewerrors. Won allof 12 games with J7. Generally moves 
very quickly, but occasionally studies 5 to1o minutes. On such occa- 
sions shows atendency toward adou/ia in his inability to decide what 
move to make. Fingers his pieces about, retracts moves, argues the 
advantages of different possible moves, and is unable to decide be- 
tween alternatives. It doesno good for me to hurry him; he wants to 
move quickly, but simply cannot. Perhaps his most striking trait 
is lack of sustained attention. Attends to other things while his 
opponent is moving. At his turn he gives a quick glance at the board 
and unless under a spell of adou/ia moves withoutdelay. Even when 
unable to move for several minutes, he does not study the board a 
third of the time. He touches different pieces, discusses moves, then 
talks of something, or even gets up and walks about, all the time 
keeping up a series of indescribable automatisms. Overlooks few 
captures, but shows little plan; overguards king and uses only a few 
pieces for the offense. 

E. Worst of bright group on errors, but gradually left them off. 
Won 13 out of 17 games with /, and 2 out of 5 with F. Moves quickly, 
generally in less than 2 seconds. Seems careless and inattentive, as 
in all his work. Studies the board less than half the time. Some- 
times, however, devotes a few seconds to working out an effective 
plan. Talks much about the plays. Quick to accept captures, but 
shows little initiative. Rather numerous ‘‘give-aways.”’ 

F. Few errors and these soon left off. Won tbree games out of 5 
with & and 12 out of 14 with 7. Moves rapidly at first, later is more 
cautious. Talks much about the progress of the game, but really 
studies the board very little. Looks about and talks with me. Lacks 
definite plan, but handles the immediate situation to fairly good ad- 
vantage. Few ‘“‘give-aways,’’ accepts captures and makes use of all 
his pieces. 

G. Very fewerrors. Won 16 out of 17 games with his older broth- 
er, VV. Few moves take more than twoseconds. Attentive, likes the 
game. Always plans ahead, seldom overlooks captures, few ‘‘give- 
aways.’ At first, overguards king, but later corrects the fault. Soon 
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learns to take advantage of the fact that his opponent overlooks many 
captures, and so in order to locate his pieces where he wants them he 
exposes them to attack. Regularly makes use of all the pieces. 

HT. Many more errors than the poorest of the bright group. The 
knight, bishop, and castle were wrongly moved to the last. Won Io 
out of 16 games with 4. Moves rapidly, seldom overlooks captures, 
few give-aways, good deal of plan. Overguards the king, using only 
bishop and castle for attacking. Makes captures to neglect of the 
real end of the game. His rank on plan is rather surprising, consider- 
ing his many errors. This probably due to his having played checkers 
a greal deal. 

Many errors. All the pieces wrongly moved to the last, but 
knight the worst offender. Won 2 out of 14 games with /. Extremely 
little plan; avoids only slightest difficulties; overlooks about half his 
opportunities to capture; overguards king; little conception of the 
relative value of the pieces; makes no use of his knight nor does he 
defend himself from his opponent’s knight. For example, in the 12th 
game, gives pawn to pawn, bishop to pawn, pawn to pawn, fails to 
take bishop with pawn, queen with queen, and overlooks the fact that 
his oppouent’s king is in check. After being beaten several times he 
came to dislike the game. 

Jj. Made errors with all the pieces to the last game. Won 4 out of 
17 with &. Moved quickly, except now and then when listless or ab- 
sent-minded. Sometimes forgot his turn to move. Makes plans but 
cannot execute them. Exposes his pieces to capture while working 
out a scheme. Never moves knight without hesitating and counting 
spots. In last game exposes knight to pawn, bishop to castle, castle 
to knight, castle to bishop, fails to take pawn with pawn, gives pawn 
to pawn, and captures his own piece. Fights mostly with a bishop 
and castle. 

XK. Many errors, pretty evenly scattered among the pieces. Lost 
all of 12 games to C. Moves slowly; little plan; captures without 
looking to the result; many ‘‘give-aways.’’ For example, in the roth 
game, trades castle for pawn, moves up pawn alone and loses it, gives 
castle to pawn, pawn to pawn, knight to castle, pawn to pawn and 
trades bishop for pawn. 

ZL. A majority of the errors due to confusing the bishop and castle. 
Out of 15 games with &#, lost all but 1. Deliberate, sometimes study- 
ing a niove for two or three minutes. Watches the board intently and 
says nothing during the game. Little plan. Habitually runs a pawn 
clear across the board alone to be captured. Three times moves king 
out toward the centre of the board alone. Gives many pieces away, 
but seldom fails to take captures offered. In game 13, gives pawn to 
pawn, castle to pawn, pawn to pawn, knight to pawn, trades queen for 
bishop, fails to take bishop with knight, exposes castle to pawn, and 
king to pawn. Knight little used, and the bishop and castle so con- 
fused as to be nearly worthless. 

M. Worst subject on errors. No piece was fully learned. Won 
none out of 12 games with D. Exasperatingly slow. Median time 
about 114 minutes, and often studied a move 5 minutes. Very atten- 
tive, never looking up except to ask how to move a piece. Foresees 
only the immediate result of his moves. Accomplishes nothing in 
attack. Devotes all his attention to preventing loss of pieces. 
Bunches nearly all around the king and moves back and forth with 
only one piece. 

NV Never sure of the move of any piece. In last two games, makes 
the following errors: Moves pawn angularly twice; captures with 
pawn by moving straight forward; moves knight wrongly seven times; 
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castle forgotten three times; king too far once; four times makes turns 
with other pieces than the knight; and castles wrongly. These worse 
than some of the preceding games, probably because of decreasing in- 
terest. Rather slow. Lost 16 of 17 games with his younger brother, 
G. Avoids some losses, but little plan; a vague idea of what to do, 
but no definite idea of how to carry it out. Many ‘“‘give-aways,’’ often 
losing an important piece to a pawn. More intent on accepting pieces 
offered him than on creating new situations. Did not guard king till 
told by opponent to doso. On being checkmated is usually surprised 
aud asks how it was done. 


With regard to chess as a test of intelligence I may say that 
it clearly differentiates the two groups, and that so many inter- 
esting things came out that I regret not having had more time 
to devote to it. I should like the opportunity to choose two 
or three pairs of my subjects and observe them daily in chess 
or checkers for several months. I believe that the insight 
gained would amply repay the time expended. 


IX. MEmory. 


Memory tests have been in the past rather unsatisfactory. 
It is practically impossible to get at the pure physiological re- 
tentiveness, while if we aim at testing the everyday working 
memory our results are still more disturbed by interests and 
habits of apperception. Memoryin any case, considered as 
pure physiological retentiveness, would seem to be of no more 
than intermediate importance in a study of intellectual differ- 
ences; more significant than sense differences but less so than 
the logical and creative processes. The great minds have 
more often had logical than desultory memories. There must 
of course be a certain minimum of physiological memory, as 
distinguished from the apperceptual, in order to make possible 
a distinctively human intelligence, but above this minimum 
limit we may have almost all grades of intellectuality accord- 
ing to the manner in which the atoms of experience are united 
by interest, association and meaning. A desultory memory 
can give us only the crude materials for genius. It is not till 
these fragments have lost their separate identity by coalescence 
into a whole,—by assuming a net-work of relations to one an- 
other—that intelligence emerges. So many different lines, of 
such varying degrees of importance, are open to habits of ap- 
perception that with a given amount of plasticity many grades 
of intelligence are possible. It may give us on the one hand 
anignorant hotel attendant, with a memory that enables him to 
return to each of a hundred guests his own hat, or, on the other 
hand, a Humboldt, with a tenacious memory for the facts of 
science but unable (according to his own confession) to quote 
verbatim a single line of literature, either poetry or prose. It 
is mostly the character of the synthetic operations, combined 
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with emotional and volitional qualities, that distinguishes the 
two minds. ‘This is little more than to say that memory for 
the most part is particular rather than general, though there 
are a few minds that are encyclopzedic and retain with little 
discrimination. For these and other reasons I do not regard 
my memory tests as of so very great importance. They are as 
follows: 


1. Ability to reproduce a complex geometrical diagram. 
For this purpose I employed the diagram used by Binet in his 
own experiments on memory. The purpose of the experiment 
was explained to the subject and after one minute’s exposure of 
the figure he was allowed to reproduce it, erasing and redraw- 
ing until satisfied. 

2. Chess moves; see grading on errors, Table X above. 

3. Reproduction in writing of a story heard. The story 
used was about 300 words long. This was a group experi- 
ment. 

4. Same with another story about twice as long. 


5. Oral reproduction of a story read. The subject was 
given five minutes in which to read and study the selection and 
then give it orally while I took down his words. This plan was 
followed to avoid the disinclination that some of the subjects 
seemed to have for writing. Greater spontaneity was also 
secured. The story was an interesting Indian legend about 
200 words long. 


6. Same with another story of about 500 words. 


7. Ability to repeat the solution of a simple mechanical 
puzzle after watching its performance by another. The puzzle 
consisted of two iron links so made that they could be sepa- 
rated only by being turned in a certain way. My method was 
to hold the puzzle before the eyes of the subject and after so- 
liciting his attention perform the separation myself slowly by 
three successive stages. He was urged to look closely and to 
remember the positions of the pieces in each stage of the solu- 
tion. If he was then not able to make the separation himself 
within one minute I showed him again, and so on until the 
trick was perfectly learned. It is evident that after the first 
success the memory is partly a motor one, and even previous 
to such success the visual images may be retained partly 
through motor associations. 


The following table shows the grading for each memory test 
on a scale of five. The mechanical puzzle gives results at so 
great variance with the other tests that I have not included it 
in making the composite ranking. 
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CHAPTER X. MorTor ABILITY. 


The theory that all mental traits tend to express themselves 
physically has long been held in one form or another. The 
moralist has always been reluctant to credit one with the pos- 
session of ethical qualities which never give direction to be- 
havior, while recent psychology, with its experiments on 
muscle reading and its automatographic tracings, teaches that 
every idea is motor. Neurologists believe that motor activities 
have a reflex effect on all the functioning of the brain, and the 
salutary effects of manual training on intelligence give a basis 
for the theory. Bolton believes that the ability to take on new 
motor habits represents educability, and that the motor practice 
curve furnishes a reliable test of mental weakness. (2). 
Several attempts have been made to correlate intelligence with 
motor accuracy, rapidity, strength, etc., but with contradictory 
results. Kirkpatrick finds a positive correlation. Bagley a 
negative one. Havelock Ellis finds that British men of genius 
often show marked awkwardness of bodily control. Gesell finds 
a direct relation between mental ability as judged by the teacher 
and skill in handwriting. My own subjects are too few and 
my motor tests not adapted to the working out of mathemati- 
cal correlations. 

1. The practice curve. This was the most important motor 
test tried. The apparatus was a small wooden cup about two 
inches in diameter set on a wooden handle eight inches long. 
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At the middle of the handle was attached a string two feet 
in length, and to the end of the string was a wooden ball 
of the proper size to fit easily into the cup. The subject 
grasped the handle, gave the ball a swing upward and tried to 
catch it in the cup as it fell. Several elements enter into the 
success. 1. It is a test of visual-motor co-ordination. 2. 
Much depends upon motor memory, which in turn involves 
sense discrimination in the field of the ‘‘muscle’’ sense. 3. The 
higher processes are involved, inasmuch as there are certain 
points of method to be learned which make the catch much 
more certain. 4. Attention. 

Each subject was given 40 trials with each hand at each visit 
to the laboratory until 2,000 trials were made, 1,000 for each 
hand. The method employed was to give 20 with the right 
hand, then 20 with the left, etc. The visits to the laboratory 
were not entirely regular, but for the most part were made 
every otherday. The results were reckoned upon the follow- 
ing basis: A catch was scored aso. If the ball dropped into 
the cup, but in such a way as to bound out again, the score 1 
was given. Ifthe ball simply struck the cup on the side or 
rim but did not drop in, the score was 2. A complete miss 


TABLE XII. 
Grading and Ranking on Motor Skill with the Cup and Ball. 
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was scored 3. These numbers were then added together, the 
lowest score thus giving the best record. The results for each 
day were kept separate. Record was also kept of the num- 
ber of times the ball not only missed but was swung far 
behind the cup at full length of the string. In the same way 
records were kept of the number of swings as much too short. 

The preceding table gives the chief results according toa 
reverse method of computation. It will be seen that Group 
II are, on the whole, decidedly superior in this test. A and D 
rank so far below all the others as to form a group by them- 
selves. Group II also show greater superiority of the right 
hand over the left than do Group I. Fis left-handed but has 
been taught to write with right hand. The table gives but lit- 
tle idea of the extreme awkwardness of 4 and D. 

2. The arrow and trough. A smooth wooden trough was 
constructed about 10 feet long and 1 inch wide. A light, 
smooth wooden arrow three feet long was then made, of a size 
to fit easily in the trough. The test was to lay the arrow in 
the trough so as to project an inch and then with a wooden 
paddle to strike the projecting end of the arrow and drive it to 
a given point. In these experiments the arrow was to be 
driven two feet. Trials to the number of 150 were given each 
subject, 50 a day for three succeeding visits, all with the right 
hand. The chief aim was to test muscle discrimination and 
motor memory. 

Average deviation is the most important item in the result 
and the rank on it for the three sets of trials combined is: 














Grovp I. 

A B Cc D E F G 
10 I 14 II 12 2 9 
Grovp II. 

H I J K L M N 
3 4 7 I2 5 6 8 





B, F, and A show least variation in the average deviation for 
the three trials. 4, C, E and W/ show most, and the others 
are between. There are also wide differences in practice gain. 
If we rank our subjects on this point we have: 
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The lack of correlation among the three separate trials indi- 
cates that the results on this test are not very reliable. 

3. In order to learn the rate of motivation for some of the 
larger, more fundamental muscles the subjects were given three 
trials at running down stairs. A continuous series of six 
flights of ordinary stairs in the University building served for 
the purpose. This test was not very satisfactory for the reason 
that a good deal seemed to depend on how much risk of falling 
the subject was willing to take. I will give only the grade on 
a scale of three. 











Grovp I. 
A B e D E F G 
I A I 3 3 3 3 
Grovp II. 
 &  f “f L M N. 
I 3 2 I I 3 2 





4. Learning rhythmic movements. The series of movements 
used was a variation of those accompanving the well known 
words ‘‘Bean porridge hot, bean porridge cold, bean porridge 
in the pot nine days old.’’ It consists of slapping the hands 
in changing order, either together, on the knees, or against the 
hands of another person sitting opposite, who goes through the 
same movements. Some of the subjects had learned in the past 
series somewhat similar but so far unlike the one used that 
it is doubtful whether the results were affected. 

Results. ‘The subjects fall into three groups. 1. B,C, F, 
G, H, / and N perfected the series in 4 to 5 minutes. 2. D 
and / in 9 to 12 minutes. 3. 4, &, AK, L and M in 15 
minutes and upward. 

5. Steadiness. The subject was given a book and told to 
carry itabout the room on his head. Though this would seem 
to be a very rough test, the results are interesting. All were 
able to perform the feat without great difficulty except three, 
A, D,and/. J could seldom get farther than 20 or 30 feet with- 
out letting the book fall, and 4 and D not over two or three 
steps, the book often falling off before they could get started. 
It will be remembered that 4 and D are the subjects so far 
inferior to the others with the cup and ball. There was also 
distinct difference in the nervous strain with which the feat 
was accomplished. Some of the subjects walked about with a 
smile, the arms relaxed, and step even and regular; others 
with firmly set jaws, the muscles of the neck tense, the head 
screwed awkwardly to one side, the arms held rigidly out from 
the body, the fingers cramped, and with stiff, jerky gait. 2B, 
F, G, H, J and Z showed the least of this overflow of muscu- 
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lar innervation, 4, D, and J most, while it was quite marked, 
though to a less degree, with C, £, K, Wand WM. 

6. Alotor Automatisms. For a discussion of the importance 
of motor automatisms as an iudex of nervous balance the 
reader is referred to Lindley’s study of the motor phenomena of 
mental effort. (11.) Twoof my subjects, C and D, were quite 
remarkable in this respect, keeping up continual and countless 
contortions of body and face, singing or whistling, twitching 
fingers, shuffling the feet, whispering, clucking, puffing out 
the cheeks, trilling the lips, corrugating the brows, fingering 
a pencil, tapping with fingers, getting up, turning on chair, 
etc. A, and toa less degree 2, H, KX and XN, were also subject 
to automatisms. Relative to motor automatisms they may be 
graded on a scale of five, as follows: 








Group I. 

A B 8 D E F G 
3 2 4 5 2 I I 
Grovp II. 

H I J K L M N 
I I I 2 I I 2 





A, C, and D are the striking cases. It will also be remem- 
bered that 4 and D were totally unable to walk with a book 
balanced on the head, and were ridiculously awkward with the 
cup and ball; nor could they shoot marbles. C is a stutterer 
and did rather poorly with cup and ball. 

On the whole, then, the advantage in motor ability, in so far 
as it has been observed, lies with the stupid subjects, Dand 4 
being especially deficient. My results, therefore, sofar as they 
show anything on the correlation of mental and motor skill 
would agree with those of Bagley in supporting a negative 
correlation. 


XI. Individual Sketches. A. Age,to years2 months. Weight, 
63 lbs. Healthy and without marked physical defects. Of American 
parentage, son of a carpenter. Has attended school 5% years and is 
in 6th grade. His teacher describes him as poor in drawing, but good 
in all his other work, being specially apt in arithmetic, and delight- 
ing in the solution of complicated problems. At school, also, he shows 
unusual inquisitiveness and desire for explanations. In the tests he 
takes rather low rank in invention, very high in mathematics, and ex- 
tremely low in physical dexterity. His many automatisms are noted 
elsewhere. His awkwardness is well nigh indescribable. Several 
times he fell off his chair while going through his numerous contor- 
tions. Never acquired any dexterity with the cup and ball. In the 
latter exercise he was not only unable to get the cupin proper position 
for catching the ball, but never even learned to control the force of 
the swing. For two or three trials the ball was swung over his 
shoulder at full length of the string. Then would follow two or 
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three attempts about as much too weak, the ball not rising enough to 
permit the cup to be placed under it. This same lack of motor con- 
trol is seen in his inability to shoot marbles, to sing a simple tune, to 
learn to swim (though he tried almost every day during one sum- 
mer), to learn complex movements with Indian clubs, or even to per- 
form so apparently simple a feat as walking with a book balanced on 
the head. Heis of lively and sunny disposition, but a little mischie- 
vous and even headstrong at times. His expression is lively, his 
eyes have a happy twinkle, and he often talks jocosely to himself as 
he works. 

B. Age, tr yearstmonth. Weight, 76 lbs. Looks strong but has 
been ill a good deal. Hearing about normal, due to scarlet fever 
at the age of 7. A few months ago he underwent an operation for the 
removal of an adenoid. Father a successful business man of more 
than ordinary culture. Of American parentage and able to trace his 
ancestry back to an English earl of 250 yearsago. Has attended 
school only 2% years, and in the first of these years only about one- 
fourth of the time (by reason of illness). Regarded by teacher as 
possessiug remarkable ability. She says his attention is wonderful, 
sometimes leading him to work until exhausted. The father also 
testified to the latter trait and related how when lying ill he propped 
himself up by pillows and covered the bed with books which were 
read as long as the physician allowed. Uniformly good in the mental 
tests. Heis extremely neat, of fine bearing, cultured manners, and 
extraordinary command of spoken language. His experience has 
been broadened by travel and by acquaintance with numerous books. 
Has associated little with other children and has played few games. 
Expresses an ambition to graduate in college and university and to 
become a naturalist. May be described as logical and clear headed. 

Cc. Age, to yearstomonths. Weight. 73 lbs. Health good. Mild 
astigmatism and wears glasses. Of Englishand French descent and of 
fairly cultured family. In the 6th grade at school. Described by 
teacher as poor in spelling and arithmetic but talented in drawing and 
literature. Of flighty attention. This agrees with my own observa- 
tions. He has quick perception but no will to work at what is not 
agreeable to his tastes. Of active, nervoustemperament. Wants ‘‘to 
do things.’? Several times expressed dislike for mental tests and 
preference for the motor exercises. Slender, stutters badly, has many 
nervous automatisms. His teachers testify that his stuttering is much 
worse near the end of the school year. Has ambition to become an 
artist. Greatly interested also in literature and has read several 
novels. Once recounted to me the story of Dickens’s Tale of two Cities. 
He told it in minute detail, and as he progressed became more and 
more excited, stuttered, talked rapidly, and showed great bodily 
agitation, standing up and then sitting down and all the time keep- 
ing up numerous automatisms. May be described as imaginative and 
poetical rather than logical. 

D. Age, to years 5 months. Weight, 78 pounds. Tall and slender. 
Slight astigmatism and has worn glasses since he was four years old. 
Had an adenoid removed two years ago. Takescold easily. Of cul- 
tured, middle-class family. In the 6th grade of school work. Gets his 
highest school grades in history and his lowest in numbers. Teacher 
notes the unusual facility with which he comprehends explanations, 
and his fine memory for all the school exercises. Ranks lower in 
the puzzles and chess than elsewhere. His attention is spontaneous 
and flitting. His work is done by brief strokes of attention. Often 
interrupts his work to talk of other things. Is quick to comprehend a 
witty remark, is vivacious, has very mobile facial expression. In the 
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physical tests he ranks lowest of all. I have not observed such a lack 
of motor co-ordination in any other boy. He made little progress 
with the cup and ball, could not shoot marbles, was slow to learn 
rhythmic movements, often stumbled and fell, and like 4, could not 
walk with book balanced on head. His automatic twitches extend 
almost to the point of chorea and his frown or smile shows bilateral 
asymmetry. He starts noticeably at all sudden or sharp sounds. 
He cannot carry an easy tune, and cannot write without making nu- 
merous blotches on his paper. 

£. Age, to years8 months. Weight, 55 lbs. Father a respectable 
Irish laborer. In good health, but undersized. In 5th grade at 
school. Gets lowest grades in arithmetic and highest in history and 
geography. In most of the mental tests he ranks below the others of 
group I, especially in mathematics and the puzzles. Does well with 
the fables. Is diffident, seldom speaks except when spoken to. Has 
large and expressive eyes. Is quick to catch explanations, but care- 
less and inaccurate in all his work. Is slightly nervous and exhibits 
more automatisms than the subjects of group II. Employs rather 
childish expressions in the written exercises, seen especially in con- 
necting together many sentences with ‘‘and.’”’ Rather intermittent 
attention. 

F. io years 7 months old. Weight, 61 lbs. Father a respectable 
laborer. In good health. Has attended school 3% years and is in the 
5th grade. Gets ‘‘excellent’’ in all his school studies. His teacher testi- 
fies that he does not play boisterously at school like the other children 
and that during study hours he hardly looks off his books. When his 
lessons are done he reads. Ranks next to the lowest of group I in the 
puzzles. He is timid and reserved. Voice is hesitating. Facing a 
puzzle places his mind in a queer state self-consciousness and embar- 
rassment. He says they make him ‘‘nervous.’’ At such times his eyes 
assume a blank expression, and he seems distracted and unable to pull 
his thoughts together. The condition is a kind of intellectual aboulia. 
The flow of ideas seems to cease. Takes highest rank with cup and 
ball, is a swift runner and good at marbles. He is ambidextrous, 
throws with left hand but writes with the right. 

G. Age,1r years 5 months. Weight, 73% lbs. Father a respectable 
Irish laborer, of more than average intelligence. Mother hysterical. 
Is a younger brother of V, but two years beyond him in school work. 
In school 614 years and in eighth grade. Ranks uniformly high in 
all his school work as well as in all my mental tests. In latter is sec- 
ond only to &. Has had very narrow experience, never outside of the 
city of Worcester. Is not willing to leave his books long enough to 
help his mother with the chores, but leaves them for his brother, NV, 
todo. Assumes a kind of guardianship over his older brother, J, 
when they visit my house together. Greatly interested in history and 
in current events. Logical and clear headed. 

Age, 13 years 5 months. Weight, 84 lbs. Of a poor Swedish 
family of little culture. Hearing only 3 normal. One eye astigmatic 
so as to be useless for reading. Only in the sixth grade and ranks 
uniformly tow in all his school studies. Better than his group in in- 
vention and chess but very low in all the other mental tests. Has 
played checkers a great deal and his high rank in chess is probably 
due to this. Has read but three books and can tell little about these. 
Is good in the motor tests. Has done several kinds of work and pe 
baseball and football. Is a good swimmer. He is gruff, stolid, ob- 
tuse, apathetic, heavy. Very seldom laughs, talks little, and betrays 
few interests. Never begins a conversation with me and never talks 
confidentially. Says he will quit school this year and go to work. 
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Z. Age, to years 4 months. Weight, 64 1bs. Father a respectable 
English laborer. Health good. Is inthe 5th grade at school. Below 
medium in all his school work. Has read only two books. Uniformly 
poor in the mental tests. Shows a preference for the physical exer- 
cises. Is active, likes games and is apt at ball and marbles. He is 
neat in his person and work. He is quiet, reserved, talks little. 
Speech is hesitating and voice low. Little enthusiasm. 

J. Age, Io years 9 months. Weight, 1o9 lbs. Obese. Father a 
policeman of little culture. Irish descent. Health good, but he 
wears glasses to correct astigmatism. In the fifth grade at school. 
His teacher finds him extremely dull in all his work, untruthful, re- 
sentful, quarrelsome and incorrigible. On the playground he seldom 
joins with others in the games but prefers to lounge about with one or 
two companions. Very low in ail the mental tests except invention. 
Fair motor ability. In his apathy much like AH. Facial expression 
is stolid, blank, indifferent. Has only read three books. Was never 
out of the bounds of the city. While belonging to the same general 
type as H, is of decidedly higher grade of intelligence. 

XK. Age, to years tr months. Weight, 62 lbs. Of an uncultured 
Swedish family. Health good, but teeth decayed. In 5th grade at 
school. Teacher gives him lowest rank in all his school work, says 
he is dreamy, fails to hear or to comprehend her directions, shows lit- 
tle curiosity, troubled or disturbed by nothing, lies, steals, cheats 
and has little sense of honor. My observations agree with the above. 
More than once his speech betrayed his low grade of moral concepts. 
At one time he related without any apparent shame how he ‘‘nearly 
beat the head off’? his younger brother because the latter refused to 
deliver his newspapers for him. When asxed if it was right to do that, 
he answered in the affirmative, on the ground that his brother should 
have obeyed him. High rank with the cup and ball but low in all the 
mental tests. 

. Age, 12 years5 months. Weight, 78 lbs. Father an English 
laborer of little culture. No noticeable physical defects. In 6th 
grade at school. Does fairly good work in history and geography. 
Has read about a dozen books. In the puzzles and in use of language 
ranks far above his class. Often gave evidence of a certain shrewdness. 
Not emotional like C or D and yet not stolid like Hor/. Plays many 
games well. Specially apt at ball and marbles. Has had much ex- 
perience in caring for animals, as his father breeds dogs, goats, hares, 
ferrets, guinea pigs, birds, cocks, etc. He leads an outdoor life and 
is fairly observant. Not unusual in appearance and his reaction to 
the tests would lead one to expect from him better school work than 
his teacher finds. 

M. Age, 11 years; weight, 68lbs. Of well to doand cultured family. 
No noticeable physical defects. In 5th grade at school. Takes ex- 
tremely low rank in all his studies, except that he takes pride in the 
neatness of his written work. Has read only three books and does 
notliketo read. Does, however, like to be read to, and his mother 
has indulged him in this a great deal. In disposition he is quiet, 
unemotional, and seldom laughs. He plays games in a half-hearted 
way and has few close friends. He is an only child and prefers to be 
alone, often sitting quiet for hours with blank expression. Gets 
interested in certain simple games (usually such as require little phy- 
sical movement) and busies himself at them for periods that would 
bore most children. Health seems good, but physical energy is ap- 
parently deficient. All his movements, whether mental or physical 
are slow. Exasperatingly slow to comprehend explanations. Goes 
about everything so deliberately as to make one wonder whether he 
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has any perception of the passing of time. Neatin person and of good 
appearance. 

N. Age, 13 yearsg months. Weight, 81 lbs. Hearing only & nor- 
mal. Brotherof G. In sixth grade, though he has attended school 
since the age of 4 years. His teacher finds him the most stupid pupil 
she everhad. Uniformly poor in all his studies. Neverread a book. 
Says he can’t get the meaning. Enjoys very much having his younger 
brother, G, read to him. G has read several books to him and NV 
takes great interest in them. Normal, if not super-normal, mem- 
ory for stories heard. His mother says he remembers better than 
G. In more than one respect N’s ability is puzzling. He is al- 
most totally unable to read or spell and yet he has a fairly fluent 
command of spoken language. He also ranks outside his group in 
the ability to interpret fables. Greater age may contribute to this 
result but will not account for it in full. A, of nearly equal age, 
ranks 14 in the fable test. According to his teacher, V is stubborn, 
high tempered, easily offended, and childish in his play. My own 
observations confirm this. He realizes that he is duller than other 
children. The father, when trying to teach him, gets impatient and 
calls him a blockhead. At thisthe boy goes to another room and cries. 
Interests extensive enough, but shallow and lacking permanence. He 
stands in interesting contrast with AH or M. The latter belong to 
Kraepelin’s dull type of sub-normal mentality, while V is a good 
example of the lively type. He has good facial expression and is 
handsome. In movements he is rather awkward. He is a confirmed 
bed-wetter. 


XII. SumMMARY AND REMARKS. 
1. The following table represents the ranking of each sub- 
ject in each group of tests. 


TABLE XIII. 
Ranking on All Tests. 
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2. Group I is superior to group II in all the mental tests, 
and inferior in the motor tests. 

3. The superiority of group I is about the same for all the 
mental tests except those coming under the head of invention, 
where it is less. 

4. Onthe whole, the standing of the individual subjects 
through the separate tests is strikingly uniform. This is only 
another way of saying that intelligence in these subjects does 
not show a decided tendency to develop along special lines. 

5. Group II discloses no inferiority to group I in the amount 
of persistency with which problems are attacked. On thecon- 
trary, 7, /, and 17 are among the most persistent workers, 
while 4, C, Dand £ show more fitfulness and spurtiness. 
The latter, to be sure, usually accomplish more in a short 
period of time than the former in a longer, but their attention 
is more easily distracted. They more often interrupt a solu- 
tion to talk of foreign matters, or to engage in some other 
unrelated activity. The respective methods of work indicate 
on the part of the latter mental associations that are more 
volatile, more spontaneous, and based on more subtle resem- 
blances; on the part of the former, associations that are close, 
matter of fact, and labored. 

6. All the subjects were asked (individually of course) 
whether they preferred to read or to play games. With the 
exception of £, who gave an uncertain answer, all of group I 
replied that they preferred reading. Every subject of group 
II preferred games. It would be interesting to know how 
much a certain innate aversion to physical exercise, or even a 
lack of encouragement of the same, due to pecularities of the 
environment, might contribute to the building up or even the 
creation of interests in such affairs as school work and books. 
The reverse possibility is also worthy of investigation. 

7. Indications of emotional differences, noted elsewhere, are 
striking and are no doubt closely bound up with the observed 
intellectual differences. 

8. While offering little positive data on the subject, the study 
has strengthened my impression of the relatively greater im- 
portance of endowment over training, as a determinant of an 
individual’s intellectual rank among his fellows. 


In closing, I take pleasure in expressing my great obligations 
to Dr. E.C. Sanford, not only for assistance throughout the 
study but also for careful criticism of the entire manuscript 
To President G. Stanley Hall, and Dr. W. H. Burnham, I am 
indebted for frequent counsel and advice; to Dr. Fred Kuhl- 
mann for able assistance in the tests, and to him, as well as to 
Dr. G. E. Partridge, for many suggestions in planning the study 
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and in treatment of the data. For other valuable assistance 
and for their friendly interest in the work I wish to thank Dr. 
Theodate L. Smith, Dr. Louis N. Wilson, Dr. W. F. Book, 
and Dr. A. L. Gesell. 
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Proc. N. E. A., 1905, pp. 868-871. Also in Jour. of Ped., Sept., 1905. 
Vol. 18, pp. 40-51, and Public Libraries, Oct., 1905. Vol. 12, pp. 
391-393- 

Halleck, Reuben Post Why so many first year pupils leave 
the high school? How can they be induced to remain? Proc. 
N. E. A., 1905, pp. 436-443. 


This article urges the need of altruism in the teacher of first year pupils 
of high schools. 
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Hancock, John A. Work and play. Education, Jan., 1905. 
Vol. 25, pp. 257-268. 
The subject of growth is also discussed. Play is basis of work. 
Haney, James Parton Manual training in the elementary 
schools. Education, May, 1905. Vol. 25, pp. 515-524. Also in 
Proc. N. E. A., 1905, pp. 253-259. 
Its value in motor development and self expression. 
Hart, Hastings H. The juvenile reformatory of the twentieth 
century. Nat. Conf. Char. and Corr., 1905, pp. IOI-120. 
From view point of creating and establishing right character in delin- 
uents. Discusses educational methods, religious, intellectual and in- 
ustrial training, equipment of institutions, agents and after care. 
Harvey, Lorenzo D. Manual training in grades. Proc. N. 


E. A., 1905, pp. 121-134. Also in Jour. of Ed., July 13, 1905. 
Vol. 62, p. 107. 
Concerning motor activities in relation to intellectual development. 

Heger, Alfred Die Verkiimmerung der Brustdriise und die 
Stillungsnot. Archiv. f. Rassen.-u. Gesellsch.-Biol. 1905. Vol. 
2. pp. 830-844. 

Heller, Harriet H. Social life of the adolescent. Education, 
June, 1905. Vol. 25, pp. 579-589. 

Heller, Theodore Ueberbiirdungspsychosen bei minderwerti- 
gen Kindern. Zeits. f. Schulgesundheitspflege, 1905. Vol. 18, 
PP. 649-657. 

Henprich, K. Zur modernen Kinderforschung. Part 2. Jahr. 
des Vereins fiir wissens. Pad., 1905. Vol. 27, pp. 56-82. (Con- 
tinued from Vol. 26.) 

Hermann, —— Zur Psychologie des kranken Kindes. Kin- 
derfebler, 1905. Vol. 10, pp. 145-156. 

Symptoms and treatment of child. Value in child study. 

Hierta-Retzius, Anna Hirnentwicklung und Erziehung, 
zur Frage der Arbeitshygiene in der Schule. Stockholm, 1904, 
pp. 12. 

Hirsch, Emil G. Child labor from the employer’s point of 
view. Ann. Am. Acad. Pol. and Soc. Sci., 1905. Vol. 25, pp. 
551-557- 

Hirt, Eduard Typen nervésveranlagter Kinder undAufgaben, 
Aussichten und Mittel ihrer Erziehung. Archiv. f. Rassen-u. 
Gesellsch.-Biol. 1904. Vol. 1. pp. 529-549. 

Holman, Henry Some waysin which child study can give 
help and guidance to teachers. Paidologist, July, 1905. Vol. 
7) Pp- 73-83. 

Holmes, E. E. Responsibility; an address to girls. Longmans, 
Green & Co., London, 1905, pp. 32. 

Houghton, Mrs. Louise Seymour Telling Bible stories. 
C. Scribner’s Sons, N. Y., 1905, pp. 286. 
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Hughes, Ada Marean How does the routine of the kinder- 
garten develop the child physically? Proc. N. E. A., 1905, pp. 
347-350. 


How the kindergarten develops definite action, control and co-ordina- 
tion of muscles in songs, games, marching and table occupations. 


Hutchinson, Woods Dependence of brain on healthy body. 
Nat. Conf. Char. and Corr., 1905, pp. 427-428. 

Ives, Ella Gilbert The peculiar child. Jour. of Ed., Octo- 
ber 26, 1905. Vol. 62, pp. 463-464. 

Jacobs, Bertha W. Border line defectives; need of special 
treatment. Nat. Conf. Char. and Corr., 1905, pp. 532-533. 

Janet, Pierre Mental pathology. Psy. Rev., March, May, 
1905. Vol. 12, pp. 98-117. 


Discusses fatigue, sleep, emotions, hysteria, obsessions, melancholia, 
because they are typical of all mental diseases. 


Jastrow, Joseph The natural history of adolescence. Pop. 
Sci. Mo., March, I905. Vol. 66, pp. 457-465. 


A discussion of G. Stanley Hall’s ‘Adolescence,’ his authority for his 
statements, and the real, practical value of his conclusions. 


Jean, L. Etude sur les corrélations qu’on observe dans le 
caractére des enfants. Bull. de la Soc. Libre, June, 1905. Vol. 
5, pp. 676-681. 


A study of correlations observed in the character of children with spe- 
cial reference to the moral sentiments. 


Jerusalem, W. Marie Heurtin; Erziehungen einer blind 
und taub Geborenen. Osterreichische Rundschau, 1905. Vol. 
3, PP. 292-302. 

Jewell, James Ralph The psychology of dreams. Am. 

Jour. of Psy., Jan., 1905. Vol. 16, pp. I-34. 

Valuable study of dreams from extensive material. 

Johnson, Alexander Feeble-minded trained to become self- 

supporting. Nat. Conf. Char. and Corr., 1905, p. 537. 


Jorger, J. Die Familie Zero. Archiv. f. Rassen-u. Gesellsch.- 
Biol., 1905. Vol. 2, pp. 494-559. 
Juba, Adolf Die sog. ‘‘Eisenbahn’’-Schuler. Zeits. f. 
Schulgesundheitspflege, 1905. Vol. 18, pp. 803-814. 
A study of the effects of daily railroad travel on school children. 
Kappa. Let youth but know; a plea for reason in education. 
Methuen & Co., London, 1905, pp. 256. 


Karplus, J. P. Ueber Familienahnlichkeiten an den Gross- 
hirnfiirchen des Menschen. Arb. a. d. Neurol. Inst. d. Wiener 
Univ., 1905. Vol. 12, pp. 1-58. 


Gives resulis of author’s investigations of 86 hemispheres as to family 
resemblances in the sulci of the cerebrum. 


Kelley, Florence Child labor legislation and enforcement in 
New England and the middle states. Ann. Am. Acad. Pol. 
& Soc. Sci., 1905. Vol. 25, pp. 480-490. 
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Kelley, Florence Examination for sense defects. Nat. Conf. 
Char. and Corr., 1905, p. 536. 








Industrial causes of juvenile delinquency. Nat. Conf. 
Char. and Corr., 1905, pp. 148-149. 


Exposure by employers of inexperienced children to temptation to 
steal and to contact with evil companions, and night work. 


Kemsies, Ferdinand Beitrage zur Psychologie und Pada- 
gogik de Kinderliigen und Kinderaussagen. Zeits. fiir pad Psy., 
Path. und Hygiene, ig05. Vol. 7, pp. 177-192. 

Kirkland, James H. The school as a force against child 
labor. Ann. Am. Acad. Pol. & Soc. Sci., 1905. Vol. 25, pp. 
558-562. 

Kirkpatrick, E. A. Some simple methods of recognizing 
physical fitness and unfitness of school children. Proc. N. E. 
A., 1905, pp. 760-766. 

Kneeland, George J. The largest summer school in the 
world. School Jour., Oct., 7, 1905. Vol. 72, pp. 339-34I- 


Tells the work that is being done in vacation schools for the children of 
Greater New York. 


Koch, Alexander Ein Beitrag zur Wachstumsphysiologie 
des Menschen. Nach statistischen Erhebungen an der Stoy- 
schen Erziehnungsanstalt in Jena. Zeits. f. Schulgesundheits- 
pflege, 1905. Vol. 18, pp. 293-319; 400-416; 454-492. 


Koch-Grunberg, Theodor Anfange der Kunst im Urwald; 
Indianer-Handzeichnungen auf seinen Reisen in Brasilien ge- 
sammelt. E. Wasmuth, Berlin, 1905, pp. 145. 


Valuable for comparing primitive art with children’s drawings. 


Kolling, Elizabeth Characterbilder schwachsinniger Kin- 
der. Zeits. fiir Pad. Psy. Path. und Hygiene, 1905. Vol. 7, pp. 
82-99. 

Different types of feeble-minded children. 

Koppe, O. Wie bestimmen wir die Konstitution der Schiiler? 
Zeits. f. Schulgesundheitspflege, 1905. (Der Schularzt,) Vol. 
3) PP- 47-52- 

Kotelmann, Ludwig Schulgesundheitspflege. 2d rev. ed. 
C. H. Beck, Miinchen, 1904, pp. 216. 


Krause, F. Horen und Sprechen; sechs Vortrige. P. S. 
Erben, Cothen, 1905, pp. 198. 


Kretz, Richard Ueber Infektionskrankheiten im schul- 
pflichtigen Kindesalter. Zeits. f. Krankenpflege, 1905. No. 4, 
pp. 121-126. 


Lamini, V. I giuochi delle bambine deficienti. Rivista di 
Psicologia. Mch.-Apr., 1905. Vol. 1, pp. 99-103. 
Play of mentally deficient children. 
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Law, M. W. Our Ishmael. Am. Jour. of Sociol., 1902-3. Vol. 
8, pp. 838-851. 

A study of the psychology of the street-arab, and of the place and im- 
portance of the boys’ club in efforts for elevating him. 

Lawrence, Isabel A problem for women’s clubs. Proc. N. 
E. A., 1905, pp. 724-727. 

Referring to the co-operation of parents andteachers and the influence 
of the teacher upon the child. 

Leclere, Albert. La genése de l’émotion esthétique. Arch. 
de Psy., 1905. Vol. 4, pp. 155-205. 

Leighton, Robert L. The boy and his school; what it can 
and what it cannot give him. J. Murray, London, 1905, pp. 
97- 

Lemaitre, Auguste Observations sur le langage intérieur 
des enfants. Arch. de Psy., 1905. Vol. 4, pp. I-43. 

A study of types of mental imagery. 

Leroy, Raoul Pyromanie et puberté; examen médico-légal 
d’une jeune incendiaire. Arch. de Neurol., 1904. Vol. 18, pp. 
449-454. 

Levinstein, Siegfried Kinderzeichnungen bis zum 14. Leb- 
ensjahr. R. Voigtlander, Leipzig, 1905, pp. 133. 

A remarkable collection of children’s drawings. 

Lineoln, David Francis The education of the feeble- 
minded in the United States. (U.S. Bureau of Educ. Rept. 
of the Comm., 1902. Vol. 2, pp. 2157-2197.) 

Lindley, Walter The evils of institutional childhood. Nat. 
Conf. Char. and Corr., 1905, pp. 125-130. 


A comparison of methods of caring for dependent children, with pref- 
erence for family homes. 


Lindner, Gustav Neuere Forschungen und Anschauungen 
iiber die Sprache des Kindes. Zeits. fiir pid. Psy., Path. u. 
Hygiene, 1905. Vol. 7, pp. 337-392. 

Lindsey, Ben B. Child labor legislation and methods of en- 
forcement in the western states. Ann. Am. Acad. Pol. and 
Soc. Sci., 1905. Vol. 25, pp. 508-515. 


—— — Juvenile courts. Nat. Conf. Char. and Corr., 1905, pp. 
479-487. 
Shows work being done in interest of delinquents by juvenile courts. 


—— — Recent progress of the juvenile court movement. Nat. 
Conf. Char. and Corr., 1905, pp. 150-167. 


Lindsey, Samuel McCune The child labor campaign, 
national in scope. Charities, 1905. Vol. 13, pp. 525-531. 


— —— Proceedings of the annual meeting of the national 
child labor committee held in N. Y. City, Feb. 14-16, 1905. 
Ann. Am. Acad. Pol. and Soc. Sci., 1905. Vol. 25, pp. 563-585. 
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Lobedank, Dr. Die Gesundheitspflege des Schulkindes im 
Elternhause. L. Voss, Hamburg, 1904, pp. 219. 


Lobsien, Marx Kinderzeichnung und Kunstkanon. Zeits. 
fiir pid. Psy., Path., u. Hygiene, 1905. Vol.7, pp. 393-404. 

Lombroso, Paolo Diplomacy of children. Grand Mag., 
Sept., 1905. Vol. 2, pp. 329-334. 

Loreta, U. Contributo allo studio del senso estetico nel fan- 
ciullo. Rivista di Psicologia, July-Aug., 1905. Vol. I, pp. 
297-298. 

Contribution to the study of the esthetic sense in children; a review of 
Vernon Lee’s criticism of Baldwin. 

Lovejoy, Owen R. Test of effective child-labor legislation. 

Ann. Am. Acad. Pol. and Soc. Sci., 1905. Vol. 25, pp. 459-466. 


Lowinsky, Victor Hypothesen, Methoden und Anwend- 
ungen inder Hallschen Kinder-Psychologie. Zeits. fiir Pad. 
Psy., Path., & Hygiene, 1905. Vol. 7, pp. 100-125. 


aaa of G. S. Halland ‘his work and that of his students in child 
study. 


Lyman, Ernest W. The folly of over-indulging children. 
Kindergarten Rev., Feb., 1905. Vol. 15, pp. 368-369. 


McCleary, G. F. Infantile mortality and infant’s milk de- 
pots. P.S. King, London, 1905, pp. 135. 

MacClinteck, Mrs. Porter Lander’ The social life of 
children. Elem. Schooi Teacher, 1904-1905. Vol. 5, pp. 232- 
240. 

McConkey, Bertha M. Literature in elementary schools. 
Jour. of Ped., March, 1905. Vol. 17, pp. 225.230. 

A discussion of the kind of books children like to read. 

MeDade, James E. Child versus environment. School 
Jour., Sept. 16, 1905. Vol. 72, p. 266. 

MacDonald, D. B. The moral education of the young 
among Muslims. Internat. Jour. of Ethics, 1905. Vol. 15, 
pp. 286-304. 

Gives Moslem view from the Koran and the Ihy4 of al-Ghazzili. 

MacDougall, R. The significance of the human hand in the 
evolution of mind. Am. Jour. of Psy., 1905. Vol. 16, pp. 232- 
242. 


MacDougall holds that there is an intimate connection between the 
features of the hand and the soul of man. 


Macy, Mrs. John See Sullivan, Anne Mansfield. 
Mack, Julian W. Juvenile courts. Nat. Conf. Char. and 
Corr., 1905, pp. 480-481. 
Approval of the probation system. 
MecKelway, A. J. Child labor in southern industry. Ann. 
Am. Acad. Pol. and Soc. Sci., 1905. Vol. 25, pp. 430-436. 
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Maclagan, R.C. Additions to ‘‘ The games of Argyleshire.”’ 
Folk-Lore, 1905. Vol. 16, pp. 77-97; 192-221. 

McMillan, Margaret Education through the imagination. 

S. Sonnenschein, London, 1904, pp. 196. 

Macnamara, Thomas James Schoolroom humour. Simp- 
kin, Marshall & Co., London, 1905, pp. 130. 


A collection of the unconscious witticisms of children, collected from 
teachers. 


Macomber, Mable E. Crowds in the playground: their 
management. Jour. of Ed., July 6, 1905. Vol. 62, pp. 72-73. 

Madden, John Education through motor stimulation. Nat. 
Conf. Char. and Corr., 1905, p. 533- 

Maestrini, Lina Sguardo alla pedologia negli Stati Uniti ed 
in Europa. Zamoranie Albertazzi, Bolonga, 1905, pp. 67. 


An account of the rise and progress of child study in the United States 
and Europe. 


Mann, R. Facial expression. Internat. Quar., 1905. Vol. 
II, pp. 148-162. 


Education and inheritance constantly increase the differences between 
adults. 


Marcinowski Zur Frage der ‘‘ Liige bei Kindern unter vier 
Jahren.” Zeits. fiir Pad. Psy. Path. und Hygiene, 1905. Vol. 
7, pp. 201-205. 

Marsh, Harriet A. Child study in special clubs. Proc. N. 
E. A., 1905, pp. 721-724. 


Dealing particularly with the concern of any people. e¢. the prolonga- 
tion of life and improvement of health. 


Martin, George H. Child labor and compulsory education. 
Jour. of Ed., July 20, 1905. Vol. 62, pp. 128-132. 


Asserts the child’s right and men’s duty; also his claim upon the 
world and on instruction. 


Phases of manual training. Jour. of Ed., Feb. 2, 1905. 
Vol. 61, p. 115. 

Masselon, Rene La démence précoce. A. Joanin, Paris 
1904, pp. 202. 

Medicus, Franz Ziir Frage des Ziehkinderwesens. Zeits. 
fiir Pad. Psy. Path. und Hygiene, 1905. Vol. 7, pp. 41-45. 

Meisner, Hugo Isocephalie und Degeneration. Archiv f. 
Rassen-u Gesellsch.-Biol., 1905. Vol. 2, pp. 76-85. 

Mell, Alexander Encyklopddisches Handbuch des Blinden- 
wesens. A. Pichler’s Witwe & Sohn, Wien, 1900, pp. 890. 








Meusy.—Observations sur les enfants arriérés de la Salpétriére. 
Bull. dela Soc. Libre, Jan., 1905. Vol. 5, pp. 559-560. 

Meyer-Rinteln, Wilhelm Die Schépfung der Sprache. F, 
W. Grunow, Leipzig, 1905, pp. 256. 

Miles, Eustace Boy’scontrol and self-expression. E. Miles, 
Cambridge, 1904, pp. 572. 
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Miller, Louise Klein Children’s gardens for school and 
home; a manual of co-operative gardening. D. Appleton & 
Co., N. Y., 1904, pp. 235. 

Miller, Persis K. School gardens in their relations to the 
three R’s. Education, May, 1905. Vol. 25, pp. 531-542. 
Monroe, Will S. Mental elements of dreams. Jour. of Philos. 
Psy. and Sci. Methods, Nov. 23, 1905. Vol. 2, pp. 650-652. 

Montgomery, Alice B. The child of the juvenile court. 
Nat. Conf. Char. and Corr., 1905, pp. 167-172. 

Some influencing circumstances which the court must consider. 

Morgan, Conway Lloyd Comparative and genetic psychol- 
ogy. Psy. Rev., March, May, 1905. Vol. 12, pp. 78-97. 


General principles and fundamental conceptions which underlie related 
problems of allied sciences. 


Morpurgo, E. I1 suicidio nei minorenni. Rivista di Psicolo- 
gia, Sept.,Oct., 1905. Vol. I, pp. 335-344. 

Suicide among minors. 

Mucke, Joh. Richard Das Problem der Volkerverwandt- 
schaft. J. Abel, Greifswald, 1905, pp. 368. 

Treats of the relationship of different ethnic stocks. 

Muirhead, John Henry The scope and object of child 
study. Paidologist, July, 1905. Vol. 7, pp. 66-73. 

Munroe, James P. The moral training of high school boys. 
Jour. of Ed., Feb. 23, 1905. Vol. 61, pp. 199-201. 

Murray, T.C. The soul of a schoolboy. Am. Ed., Sept., 
1905. Vol. 9, pp. 39-41. 

Muthesius, Karl Kindheit und Volkstum. Thienemann, 
Gotha, 1899, pp. 54. (Bei. z. Lehrerbildung u. Lehrerfortbil- 
dung, pt. 13.) 

Myers, Charles S. The taste names of primitive peoples. 
British Jour. of Psy., June, 1904. Vol. 1, pp. 117-126. 

Niceforo, Alfredo Les classes pauvres. Giard et Briére, 
Paris, 1905, pp. 344. 

A study of physical differences in 3,147 children of Lausanne. Author 
concludes that the poorer classes are inferior to those in more comforta- 
ble circumstances, both physically and mentally. 

Oppenheim, Nathan Die Entwicklung des Kindes Verer- 
bung und Umwelt. E. Wunderlich, Leipzig, 1905, pp. 199. 





—— The recognition of the physical development of the 
child in the training of kindergarteners. Proc. N. E. A., 1905, 
PP- 344-346. 

Oppermann, A. Erste Untersuchung der Sehkraft der Au- 
gen bei den neueingeschulten Kindern. Zeits. f. Schulgesund- 
heitspflege, 1905. Vol. 18, pp. 814-816. 

Perrin, John William The truancy problem in Massachu- 
setts, 1845-1890. Jour. of Ped., March, 1905. Vol. 17, pp. 214- 
224. 
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Phillippe, Jean and Boncour, G. P. Les anomalies men- 
tales chez les écoliers; étude médico-pédagogique. F. Alcan, 
Paris, 1905, pp. 158. 

Piggott, Horace Edwin Die Grundziige der sittlichen Ent- 
wicklung und Erziehung des Kindes. H. Beyer, Langensalza, 
1903, pp. 77- (Beitr. zur Kinderforschung, pt. 7.) 

Piper, Hermann Schriftproben vonischwachsinnigen resp. 
idiotischen Kindern. Fischer’s Med. Buchhandlung, Berlin, 
1893, pp. 17-64. 

Plate, L. Prof. Dahl und die Abstammungslehre in der 
Schule. Einige Bemerkungen zu dem vorstehenden Aufsatze. 
Archiv. f. Rassen-u. Gesellsch.-Biol., 1904. Vol. 1, pp. 430-434. 

Platt, William Child music: a study of the tunes made by 
quite voung children. London, 1905, pp. 37. 


A valuable preliminary study of the beginning of the musical sense of 
the child. 


Pray, Florence Children’s dramatic games, ancient and 
modern. Education, Feb., 1905. Vol. 25, pp. 356-365. 

Pudor, Heinrich Rousseau als Kinderarzt. Kinderfehler, 
1905. Vol. 10, pp. 129-135. 

Summarizes Rousseau’s study of hygiene for children. 

Puffer, J. Adams Boys’ gangs. Ped. Sem., June, 1905. 

Vol. 12, pp. 175-212. 
Study made at the Lyman School, Westborough, Mass. 

Queyrat, Frederic Les jeux des enfants; étude sur l’imagi- 

nation créatrice chez l’enfant. F. Alcan, Paris, 1905, pp. 161. 
The author advances no new theory of play, practically accepting that 

of Groos but as making specific application of the biological and educative 
value of play. The book has a special value for parents and teachers to 
whom it is addressed. 

Quirsfeld, Eduard Zur physischen und geistigen Entwick- 
lung des Kindes wahrend der ersten Schuljahre. Zeits. f. 
Schulgesundheitspflege, 1905. Vol. 18, pp. 127-185. 

Based on measurements of 1,014 children. 

Ranke, Otto Anthropometrische Untersuchungen an ge- 
sunden und Kranken Kindern mit besonderer Beriicksicht- 
igung des schulpflichtigen Alters. Zeits. f. Schulgesundheit- 
spflege 1905. Vol. 18, pp. 719-745; 816-937. 

Reese, Lelia The value of music in child training. Kinder- 
garten Rev., May, 1905. Vol. 15, pp. 533-535- 

Reid, G. Archdall Principles of heredity. Chapman, Lon- 
don, 1905, pp. 359- 

Retzius, Mrs. Anna Hierta- Manual training of children 
between 7-14 years. Stockholm, Ig00, pp. 15. 

Rich, Herbert M. Infant mortality in Michigan and De- 
troit, with an inquiry concerning a normal infant mortality. 
Reprint Io p. from 2. Arch. of Pediatrics, Oct., 1905. Vol. 
22. 
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Richman, Julia The immigrant child. Jour. of Ed., July 
13, 1905. Vol. 62, pp. 106-107. Also in Am. Ed., Sept., 1905. 
Vol. 9, pp. 17-18. 

Effects of Americanization on the foreign born child and his parents. 

Riemann, G. Psychologische Studien an Taubstumm-Blin- 
den. T. Frohlich, Berlin, 1905, pp. 35. 


Rogers Lina L. How children are protected from disease in 
the public schools. Kindergarten Rev., March, 1905. Vol. 
15, Pp. 407-410. 

Rosen F. Uber Kindersparbiichsen in Deutschland und Ita- 
lien. Globus, Brns., 1905. Vol. 87, pp. 277-281. 


Describes German and Italian children’s clay-banks in the shape of 
mamme. 
Rosse, C. Beitrage zur europaischen Rassenkunde und die 
Beziehungen zwischen Rasse und Zahnverderbnis. Archiv. f. 
Rassen-u. Gesellsch.-Biol. 1905. Vol. 2. pp. 689-798. 


Rouillion, Louis The economics of manual training. Derry- 
Collard Co., N. Y., 1905, pp. 174. 

Rowe, Stuart H. The child’s physical development. School 
Jour., July 29, 1905. Vol. 71, p. 125. Also in Am. Ed. Sept. 
1905. Vol. 9, p. 30. 

—— —— The school and the child’s physical development. 
Proc. N. E. A., 1905, pp. 742-749. Also in Jour. of Ed., July 
13, 1905. Vol. 62, pp. 116-117. 

Sabin, Henry The abnormally dull pupils in our schools. 
Jour. of Ed., May 4, 1905. Vol. 61, pp. 482-483. 


Saint-Hilaire, Etienne La surdi-mutité; étude médicale. 
Maloine, Paris, 1900, pp. 300+55. 


Schaefer, Karl L. Kommen Liigen bei Kindern vor dem vier- 
ten Jahre vor? Zeits. fiir pad. Psy., Path. und Hygiene, 1905. 
Vol. 7, pp. 195-201. 


Schallenberger, Margaret E. Facts concerning the child 
mind and their application. Jour. of Ed., Nov. 16, 1905. Vol. 
62, pp. 547-549. 

Schallmayer, W. Zum Ejinbruch der Naturwissenschaft in 
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Kindergarten Rev., Oct., 1905. Vol. 16, pp. 65-72. 


Deals with mental, moral and physical life of children. 
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auf Gebiete der kiinstlerischen Erziehung. Kinderfehler, 1905. 
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Schuyten, M.C. De oorspronkelijke ‘‘Ventjes’’ der Antwerp- 
sche schoolkinderen. Paedologisch Jaarboek, 1904. Vol. 5, 
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A study of night fears in children. 519 cases observed. 








Shearer, W.J. Moral instruction in school. Jour. of Ed., 
Apr. 27, 1905. Vol. 61, pp. 451-452. 

Shipley, Mrs. S. Murray Juvenile reformatory of the 20th 
century. Nat. Conf. Char. and Corr., 1905, pp. 541-542. 
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Smith, Theodate L. Child study at Clark University. Ped. 
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—— — Obstinacy and obedience. Ped. Sem., March, 1905. 
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Treats of the mental and physical ethnic differences and their relation 
to woral development. 


Spitzka, A. The development of man’s brain; American mind 
destined to dominate human powers of the earth. Connecticut 
Mag., 1905, pp. 319-355- 

Discusses cerebral localization, brains of intellectual persons, etc. 

Stadelmann, Heinrich Schwachbeanlagte Kinder; ihre 
Forderung und Behandlung. O. Gmelin, Miinchen, 1904, pp. 
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Stelzle, Charles Boys of the street; how to win them. Flem- 

ing H. Revell Co., N. Y., 1904, pp. 96. 
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Stephens, Thomas ed. The child and religion. G. P. Put- 
nam’s Sons, N. Y., 1905, pp. 371. 
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Stukenberg, W. See No. 249. 

Sullivan, Anne Mansfield The religious education of Helen 
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Szentesy, Bela Die geistige Ueberanstrengung des Kindes 
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Terman, Lewis M. A study in precocity and prematuration. 

Am. Jour. of Psy., April, 1905. Vol. 16, pp. 145-183. 


Valuable material on criminal, religious, and sexual precocity. 
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Soc. Rom. di Antropol., 1905. Vol. 11, pp. 27-44. 
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Triplett, Norman Pedagogical arrests and peculiarities. 
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Weber, Ernst Ursachen und Folgen der Rechtshandigkeit. 
C. Marhold, Halle, 1905, pp. 115. 

Wendtlandt, Otto Das Kinderzimmer. Zeits. fiir Pad. 

Psy. Path. und Hygiene, 1905. Vol. 7, pp. 3I-4o. 

Treats of hygienic requirements and furnishings. 

Wentworth, E. P. Ethical culture in children’s institu- 

tions. Nat. Conf. Char. and Corr., 1905, pp. 138-143. 


Advocates giving children opportunities of choice, and assisting to 
right choice only when necessary. 


Wichmann, Ralf Uber besonders ermiidende und unange- 
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—— — Uber die Nebenbeschaftigung gesunder und kranker 
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1905. Vol. 37, pp. 207-251. (Continued from Vol. 35.) 

Williams, Alida S. The investigation of fatigue from the 
teacher’s point of view. Jour. of Ped., March, 1905. Vol. 17, 
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A discussion of mental and physical fatigue and the connection between 
atmospheric conditions and fatigue. 


Willson, Robert N. The American boy and the social evil. 
J. C. Winston Co., Phila., 1905, pp. 159. 

Wilson, Erasmus Howto suppress the bad boy. Jour. of 
Ed., October I9, 1905. Vol. 62, pp. 435-436. 

Wilson, Mrs. L. P. Right and wrong punishment. Kinder- 
garten Rev., Mar., 1905. Vol. 15, pp. 411-415. 

Wilson, Louis N. Bibliography of child study for the year 
1904. Ped. Sem., Sept., 1905. Vol. 12, pp. 304-333. 

List of 429 articles and books on child study published during the year. 
Notes on a few books in child study. Proc. N. E. A., 

1905, PP- 751-753- 

Special mention of the best books for use in the subject of child study. 
Wissler, Clark See Boas, Franz and Wissler, Clark. 
Witry, Dr. Aus meiner Kinderpraxis. Kinderfehler, 1905. 

Vol. 10, pp. 135-136. 

Study of two cases of emotional precocity. 

Wray, Angelina W. Glimpses of child nature for teachers 
and parents. Public School Pub. Co., Bloomington, I11., 1904, 
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Ziehen, Dr. Ueber Krampfkrankheiten im schulpflichtigen 
Alter. Zeits f. Schulgesundheitspflege, 1905. Vol. 18, pp. 
252-254. 

Zindel-Kreissig, A. Die Knabengesellschaft von Sargans. 
Schwz. A.f. Volksk., 1905. Vol. 8, pp. 52-55. 


Gives the 25 articles of organization of the Kmabengesellschaft or 
Youth’s society, of Sargans in 1833. 





Child study for parents. Paidologist, July, 1905. Vol. 7, pp. 
96-99. 

The cry of the children. Jour. of Ed. (Lond.), 1905. N.S., Vol. 
27, PP» 749-759. 

Dundee Social Union. Report on housing and industrial con- 
ditions and medical inspection of school children. J. Leng, 
Dundee, 1905, pp. I50. 

Eye strain, and how it can be relieved. School Jour., Aug. 26, 
1905. Vol. 72, p. 187. 

Home for the training in speech of deaf children. Seventh re- 
port. Phila., 1904, pp. 28. 

The hygiene of child life. Lancet, 1905. Vol. 2, p. 1926. 

Infants in elementary schools. Lancet, 1905. Vol.2, pp. I116- 
III7. 

London. Board of education. Regulations for secondary schools, 
from Ist August, I904, to 3Ist July, 1905. Eyre & Spottis- 
woode, London, 1904, pp. 31. 

London. Board of education. Regulations for the training of 
teachers and for the examination of students in training col- 
leges. Wyman & Sons, London, 1904, pp. 57. 

London. Board of education. Reports on children under five 
years of age in public elementary schools by women inspec- 
tors. Wyman & Sons, London, 1905, pp. I55. 


London. Board of education. Suggestions for the considera- 
tion of teachers and others concerned in the work of public 
elementary schools. Wyman & Sons, London, 1905, pp. 155. 

London County Council. Report of the education committee 
of the London county council submitting the report of the 
medical officer (education) for the year ended 31st March, 
1905. Alexander & Shepheard, London, 1905, pp. 60. 

Massachusetts. Commission on industrial and technical educa- 
tion. Report. Wright, Boston, 1906, pp. 196. 


The report is one of the most thorough inquiries into the relations of 
children toour industries which has yet been made. 


National Educational Association. Report of the committee on 
industrial education in schools for rural communities. N. E. 
A, 1905, Pp. 97. 
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Out of the mouths of babes and sucklings. Jour. of Ed. (Lond.), 
1905. N.S., Vol. 27, pp. 402-403. 

Report of the National congress of mothers, held in Washing- 
ton, D.C. March to-17, 1905. Washington, 1905, pp. 272. 

Some aspects of hygiene in schools. Jour. of Ed. (Lond.), 
1905. N.S., Vol. 27, pp. 370-371. 





Premier Congrés International d’Education et de Protection de 
l’Enfance dans la Famille. Liége, Sept., 1905. 
Vol. 1. Etude de l’enfance. p. 114. 
Vol. 2. Education familiale. Questions générales. pp. 343. 


Vol. 3. Education familiale avant l’Age d’école. pp. 93. 

Vol. 4. Education familiale pendant l’4ge d’école. pp. 271. 

Vol. 5. Education familiale aprés l’école. pp. 176. 

Vol. 6. Les enfants anormaux. pp. 282. 

Vol. 7. Les ceuvres d’éducation et de protection de l’enfance. 
pp. 248. 


Vol. 8. Compte rendu des assemblées et des expositions. pp. 
369. 


Contains a large number of interesting papers on the various phases of 
child study. 


Archiv fur Rassen.-und Gesellschafts Biologie. Archiv-Gesell- 
schaft. Berlin. Vol. 2, 1905. 


Beitrage zur Psychologie der Aussage. Barth. Leipzig, Vol. 2. 
1905. 

Eos. Witwe, Wien. Vol. I, 1905. 

Die Experimentelle Padagogik. Nemnich. Leipzig. Vols. 1-2, 
1905. 

These four journals (Nos. 302-303-304-305), none of which 
are much more than two years old, together with Die Kinder- 
fehler (Laugensalza, 1896), now in its eleventh volume, Zeits- 
chrift fur padagogische Psychologie, Pathologie und Hygiene 
(Berlin, 1899), and Zeitschrift fur Schulgesundheitspflege 
(Hamburg, 1888), mark a very distinct new educational move- 
ment in Germany which is of the utmost importance and of 
which few Americans have realized the full significance. They 
are the dawn of a new day for education in the land to which 
so many look for the best and most progressive educational 
ideals. Each represents a movement directed by a group of 
active workers who are far more scientific, modern and pro- 


gressive than the rank and file of teachers in that or any other 
land. 


Reviewed in Ped. Sem., June, 1906. Vol. 13, pp. 255-256. 
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Dundee, 286. 
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LITERATURE. 


Die Experimentelle Péidagogik, Begriindet u. herausgegeben von DR. 
W. Lay u. DR. E. MEUMANN. O.Nemnich. Leipzig. 

This is practically a quarterly journal, which is just finishing its sec- 
ond volume. It is an organ of a society devoted to the subject of ex- 
perimental didactics and the education of abnormal children. It is 
edited by Dr. W. A. Lay of the Karlsruhe seminary and by the well 
known professor of psychology, Meumann of Zurich, now of Kénigs- 
berg. The journal marks a distinct advance in the great work of 
placing education on a scientific basis. In one interesting article Lay 
urges that already before the establishment of his journal and of the 
society it represents, this new movement made the philosophical 
pedagogy as represented by Herbart and Ziller entirely obsolete. The 
work that the metaphysicians thought was thoroughly done has to be 
begun again from the very bottom in his opinion. Indeed, so emphat- 
ic is Lay’s condemnation of the older authorities that he has been 
sharply brought to book by an able representative of the old school 
pedagogy of Germany, who insists that all pedagogic experiments are 
for the most part only frills and affectations of science, that most of 
them are only very partial aspects of this work. 

Of almost equal significance is the founding of Aussage by Stern, 
which we might say is devoted to truth or to the measurements of the 
accuracy of observation and of description of events. The many tech- 
nical articles that have been printed here concern themselves with 
showing pictures or performing actions before children, exhorted be- 
fore to observe carefully for a limited time, and then having them 
reproduced in words. The errors area rich mine and of the utmost 
practical consequence for the object-lesson method, for every demon- 
stration, for testimony, for the legal age at which a child can bear 
witness in court, etc. This is another recent movement in Germany 
which we must reluctantly confess threatens, as does Lay’s experi- 
mental movement, to take the leadership in child study from this 
country. If we add to this the third excellent German journal en- 
titled ‘‘Eos,’’ with a galaxy of authors and devoted solely to the study 
of defectives, which is better than anything yet produced in English, 
we shall experience more keenly the mingled feeling of pleasure at 
progress and regret that in these respects American investigators are 
no longer in the van. 

In the introduction to the first number of Die Experimentelle 
Pidagogik, Meumann says that the origin of the development of ex- 
perimental pedagogy is very like that of experimental psychology. 
The first experimental pedagogy was more or less hygienic and per- 
tained to health and fatigue. It was represented by Sikorsky (1879), 
Burgerstein (1891), Laser (1894), Griesbach (1895), and many others 
since. Somewhat on this basis arose the sense of need of separating 
feeble children from others in school and this led to the various stud- 
ies of ability which to-day loom so large in the field of experimental 
pedagogy. Another contribution came from studies of insanity and 
yet another from psychology. The technique and economy of learn- 
ing has been considerably developed for reading and writing, although 
many of these studies have been made upon adults (see Miiller, Stef- 
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fens, Pentschef, Meumann, Wundt, Cattell, Zeitler, Erdmann and 
Dodge, Messmer, etc.). Another source is child psychology in the 
narrower sense. Especially valuable studies have been made in child 
language, also in the measurements of psychic time, such as rapidity 
of work at different hours of the day, its relation to fatigue, etc. 
Another development is marked by Stern, Wreschner and others who 
have shed so much light upon the accuracies of observation, memory 
and reproduction and its relations to age, sex, culture, ete. This has 
an immediate bearing upon object lesson methods of teaching. 
Everywhere we see the tendency of separating pedagogical and psy- 
chological experimentation. Fatigue studies have interested physi- 
ologists and psychiatrists; the studies of language have interested 
philologists; differences of ability interest parents and teachers, and 
we have valuable studies of memory, and Mayer and Schmid have 
studied the relations between individual and collective work and 
between work at home and in school. Lay has given special attention 
to the elements of arithmetic and orthography. “Just what the position 
of this new departure is in relation to science, to pedagogy, and how 
independent it is, what should be the proportions of general system- 
atization and detailed technique and accumulation of facts, all these 
may be left undetermined for the present. Experimental pedagogy 
is above all things empirical. Seyfert (Die Pd&dagogische Idee, 
Leipzig, 1904) makes an original contribution to the goal of education 
in calling it Durchgeistigung. Now only contributions can be made. 
We would not concern ourselves with the criticism once made against 
psychology and physiology that the word ‘‘experimental’’ merely 
designates a method, nor that it is merely applied psychology. James 
says it has little to expect from psychology. Meumann thinks it has 
very much and pleads that pedagogical experimentation is slowly 
making itself quite distinct from purely experimental psychology be- 
cause its problems are more complex and are made with practical 
ends in view. The social aspect of pedagogy is important, but sub- 
ordinate. Experimental pedagogy does not seek always to reduce all 
questions to their most elemental form. It is synthetic while psy- 
chology is analytic. Its end is not theoretical knowledge of the soul. 
Individual psychology is on the whole more important than social. 
Society is an abstraction. It is apparent in Bergemann’s treatise that 
it often rests only on constructive metaphysics, and Natorp shows 
how it often issues in and rests upon vacant generalities or erroneous 
affirmations. Of course we must study the social milieu, occupation, 
the effects of wealth, country and city, co-education, confessional 
schools, the development of concepts in the child mind comparatively 
and statistically, and this is in some degree social. 

Lay attempts to explain the confusion of pedagogic thought in the 
past as partly due to the introspective habit which, e.g., made the 
view of Diesterweg’s, whose mind was the acoustic type, while Bor- 
mann, his chief antagonist, was eye-minded. Each represented the 
views that were inevitable for his own mind so long as introspection 
was the muse of psychology, instead of the observation of children. 
It is closely related to school hygiene, and to national economy be- 
cause it seeks to save the most precious of all capital. There must be 
pedagogical laboratories, and there are in Europe only four; viz., at 
Zurich, Antwerp, St. Petersburg, and Budapest, the first under Meu- 
mann, the others respectively under Schuyten, Netschajeff and the 
neurologist Ranschburg. There have been the usual objections, criti- 
cisms and lack of interest. Didactic experiment is exact school prac- 
tice controlled by tests and statistics, so that results can be compared. 

One of the interesting problems now under investigation by Wal- 
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leser is on the unification of the methods of teaching modern lan- 
guages. Here there is at present no end of confusion and conflict of 
methods. These experiments seek to lay the foundations of some 
kind of harmony deep and strong by determining for various ages the 
proportion of acoustic, optical, motor and mixed types of mind. On 
the basis of this it is hoped methods that are not only unitary but that 
are demonstrably most economic will be agreed upon. 

As to the old Herbartian pedagogics, teachers ought to read and 
ponder the work of Sallwiirck, entitled ‘‘The End of the Ziller School’”’ 
(Zur padag. Zeitgeschichte, 1904), whose contribution is summed up 
in the following sentence of Lay’s: ‘‘However the Herbartians answer 
in detail the chief points of the criticism of Sallwiirck, it is certain 
that the psychology of Herbart and his pedagogic system and that of 
Ziller must be now regarded as no longer correct and they must be re- 
jected as the foundation of psychology, pedagogic study and research.”’ 


Populdre Schriften, von LupwiG BOLTZMANN. Johann Ambrosius 
Barth, Leipzig, 1905. pp. 440. 

This is a remarkable collection of twenty-three papers by one of the 
leading physicists of the world, head of his department in the Uni- 
versity of Vienna, and is dedicated to the manes of Schiller, ‘‘the 
unsurpassed master of the description of genuine inspiration true to 
nature and coming from the depths of the heart one hundred years 
after his entrance into immortality.’’ Tne versatility of the author’s 
mind is shown by the great variety of the subjects treated, Maxwell’s 
theory of electricity, the nature of energetics, atomism, the ROntgen 
rays, together with a discussion of the character and work of Kirch- 
hoff, Stefan, Loschmidt, Schopenhauer, Vaubel, with controversies 
with Ostwald, account of flying machines, etc. It is a book that real- 
ly ought to be translated and shows a new side to this great master in 
his field. The last paper, entitled ‘‘The journey of a German profes- 
sor into El Dorado,” tells in a breezy way how one evening after 
attending a meeting of the Academy in Vienna, he started to San 
Francisco to lecture at the State University of California. Although 
he had been in this country before to attend the tenth anniversary of 
the founding of Clark University, he was again impressed by the high 
buildings and the intolerable noise of New York, the extortion of the 
cabman, etc. During his stay in California he made a visit to the 
Lick Observatory and to the Leland Stanford University; was the 
guest of Mrs. Hearst, the patron saint. He was made sick by ice- 
water and humiliated in his efforts to get wine, not only in the transit 
of trains through states which forbade its sale, but by the secrecy 
with which he must take it in Berkeley. He records many humorous 
incidents due to his imperfect knowledge and worse pronunciation of 
the English language, which he evidently deems the most illogical in 
its structure and the most i ——— of pronunciation of any tongue. 
He declares that if he had had to make love to his wife in English and 
said ‘‘Ei lowff ju,’’ she would have run away as hens flee from a roar- 
ing bull. He narrates how on the long trans-continental trip in 
American Pullmans with such names as St. Jezabel, Pembina, Verne- 
dal, and the rest, he sought to bewhile the tedium complimenting the 
baby that lay in the seat in front of him by saying tothe mother that 
her infant looked ‘‘ds de tscheild tschises kreist’’ (as the child 
Jesus Christ), and that the poor mother was terrified without under- 
standing his attempt at a delicate compliment. He complains that 
when he had to choose between travelling with closed windows in the 
extreme heat and becoming as black asa porter from the dust and 
smoke if the windows were open, he was not allowed to choose the lat- 
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ter without great difficulty and could not make himself comfortable 
because a lady occupied the section across the aisle. Very humorous 
is his description of a dinner with Mrs Hearst, the Alma Mater of 
Berkeley, and how he incurred her evident displeasure by declining 
the first course of raspberries and even the melons that she herselfsorted 
for him, and then the oatmeal that ‘‘Vienna geese’’ could scarcely 
eat. After the meal they proceeded to the baroque salon, where he 
was asked to play upon an elegant piano, the tone of which quite 
charmed him. He rejoiced to find an elegantly carved guardian angel 
over his bed which he fancied suppressed at least for that night the 
asthma from which he was so prone to suffer. ‘‘Every room in the 
university swarmed with ladies whose hats where everywhere—in the 
washrooms, on the telephone, in the dark chambers; and his own lec- 
tures on physics competed with those of Miss Lillian Seraphine 
Hyde, ‘“‘eine nicht unebene Dame,’’ who was lecturing on the prepara- 
tion of salads and deserts. He describes the Leland Stanford Univer- 
sity, and says that after the death of their son, Mr. ‘‘and especially 
Mrs. Stanford fell into a kind of religious Wahnsinn.’? In Europe 
he delares when an aging lady becomes over tense, she buys a dozen 
cats or a parrot, but here she calls an architect of the first rank and 
builds a university that is certain to be a blessing for future genera- 
tions. After the death of her husband, Mrs Stanford was for a long 
time alone in the University. He narrates that when one of the pro- 
fessors of economics spoke out against great financial frauds, ‘‘the 
president thought to placate Mrs. Stanford by promptly discharging 
this professor, but she was ‘so mettlesome’ that she called him back 
and reproached the over zealous president.’? This is probably a 
Berkeley version of history. His English teacher had not made his 
pronunciation perfect, and on one occasion he became very hungry 
and asked in as many ways as he could imagine, that he be kindly 
informed at what hour and place he could obtain lunch. No one 
understood what he said, and after varying the phrases and the pro- 
nunciation many times and on many individuals and receiving only a 
gurgle in reply, his appetite got the best of him and he changed his 
tactics and cried out loudly in the hall, ‘‘Lénch, lanch, lonch, 
launsch, lownch,’’ exhausting every vowel sound in his vocal font. 
At last one of the many faces turned in wonderment toward him, un- 
derstood, and said, ‘‘Ah, he means ‘lunch,’ and he then received the 
necessary directions. All of which shows that, if the author had not 
been a great physicist, he might have rivalled Mark Twain (as in 
Innocents Abroad) as a humorist; for he certainly shows a gift of 
drollery that is remarkable in a Teuton. 


Proceedings of the Twenty-Third Annual Meetiug of the Lake 
Mohonk Conference of Friends of the Indians and Other Dependent 
Peoples. 1905. Published by the Lake Mohonk Conference, 1905. 
pp. 228. 

How much better the meetings of this association might be made 
if, instead of so many professional reformers and long-distance 
talkers, the doors should be opened to those who know the Indian 
professionally. We have never been able to understand the tabu 
placed upon the members of the Ethnological Bureau in Washington 
who have spent their lives in trying to understand the Indian and 
whose conclusions as to how totrain him are not those of mere phi- 
lanthropists, butofexperts. Theconference at this famous temperance 
hostelry, held in the fall and attended by those guests whom the land- 
lord chooses to invite as the season wanes, and which has made his inn 
known to many who would not otherwise have heard of it, does not rep- 
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resent the most advanced thought on the treatment of the Indians or 
other primitive people. This ought nowto be plainly said and is coming 
to be more and more widely understood. Without the slightest dis- 
paragement of the many excellent, intelligent and very useful citizens 
who have gathered at these meetings, and cordially recognizing that 
they have done much to make the Indian problem prominent and to 
interest the public in a certain way and in a certain degree, it has 
nevertheless become an essentially doctrinalinstitution. It isalready 
a grave question whether the imposing consensus of the semi-compe- 
tent who gather here is not rather intimidating the real progressive 
movement that is now represented by so many experts. For our own 
part, we think the time has come when the latter should be gathered 
in a separate conference in orderthat the progressives may themselves 
arrive at a settled consensus as to what is practical. The official or 
government view of the Indian is very different from that taken by 
the ethnologist, and many are asking with inceasing insistence why 
we should spend such vast sums in the scientific study of the Indian 
and not put the results thus gained in practice, or, in other words, 
why there is so high and tight a wall between the department of 
ethnology and the Indian bureau. In other lands each of these sheds 
light upon, if it does not guide, the way to the work of the other, and 
this is as it should be. 


Die reifere Menschheit, von 120 FROBENIUS. Gebruder Janecke, 
Hannover, 1902. pp. 464. 

This author again appears with another book for children, so fasci- 
nating that he must be ranked among geniuses in conserving in him- 
self the child he was and in being able to open new fields of 
fascinating interest not without profit to children. This book con- 
tains nearly six hundred cuts, which are grouped about seven great 
themes. First comes the inexhaustible legends about Reynard the 
Fox, of which it is said there were in the middle ages over a thousand 
editions printed, more than of any other book. He traces the roots of 
this story from Japan westward and shows how many other animals 
have been cast in its réles. Thesecond theme is on the war of animals 
and of good and bad men. Asthe former theme was the last utterance 
of the old and once far more prevalent under fable, so this shows the 
development of the culture fable. Here, too, many animals and types 
of men and even trees and flowers appear. The animal myth in its 
decline is also shown here in many forms. Then comes the bear 
festivals, also universal and manifold, but with fundamental unity of 
form and interest; fifth, the hunting stories, with no end of traps, 
pitfalls, hunts of different animals by tribes, civilized men, kings and 
emperors, and with illustration of hunting life in antiquity, especially 
Egypt. Then comes the great theme of the war between animals and 
man; how the enmity arose, how it was expressed, how man slowly 
made himself lord of the animal kingdom; and lastly the story of a 
truce and then friendship and at last domestication. The last chap- 
ter is entitled ‘‘Human culture and the highest values.’’ This is 
devoted largely to education among savages and that of Egyptian, 
Chinese and other monarchs, and sheds light from new sources upon 
the history of education. 


Phlanzer und Jaégerleben auf Sumatra, von EDUARD OTto. Wilhelm 
Siisserott, Berlin, 1903. pp. 185. 

A German hunter visited Sumatra and, obtaining a license to hunt, 
proceeded to shoot almost everything that came in his way,—ele- 
phants, -rhinoceroses, orang outangs, bears, leopards, snakes, argus 
hens and many other birds of beauteous plumage. He has himself 
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photographed in the act of shooting, arranges his trophies, photo- 
graphs himself beside the corpses of his victims, and gives us pictures 
of his rifle, his pitfalls, his hunting attendants, himself in his tent, 
enjoying choice brands of wine and beer, etc. Judging from this book, 
there was no scientific, commercial, or any other {purpose of his trip 
that was dominant save only the lust to kill, which here has one of its 
most offensive and barbaric illustrations. He does not appear to be 
even a collector for any one but himself, and there is indirect evidence 
that he does not even understand the best methods of preparing his 
pelts or mounting his birds. Such a book seems to be in diametrical 
opposition to the new spirit of sympathy for the more important, 
larger, and beautiful forms of animal life now so fast vanishing from 
the world. 


Educational Work. Edited by W. H. Holmes, Jr. Vol. I, No. 1, Jan. 
1906, pp. 47; No. 2, Feb., 1906, pp. 51-96; No. 3, Mar., 1906, pp. 
97-144; No. 4, Apr., 1906, pp. 145-192. Published by the Educa- 
tional Work Company, Worcester, Mass. 

Educational Work represents the Batavia system, which strives to 
make headway against the appalling fact that in certain states nearly 
fifty per cent. of the pupils enrolled in the public school never get be- 
yond the fourth year’s work. The nation ought to rise and ask the 
reason for this condition. The Batavia system is an effort to combine 
class with individual work. Wedo not think its author has ever 
given quite sufficient credit to the pioneer work which Superinten- 
dent Search did first at Pueblo and later at Holyoke. In the latter 
place the system was combined with election in high school grades in 
a very interesting and suggestive way. This journal is devoted to the 
interests of individual instruction in different departments of study. 
While this is the core, it discusses very many other themes, especially 
those which have as their general aim the keeping of boys in school. 
It seeks also to keep tab upon the different methods of individual 
work in various places where it has found more or less ingress. Ba- 
tavia has won much renown and attracted countless visitors, and the 
superintendent has been sagacious enough to magnify his work, and 
that in a wholesome way which deserves on the whole more and not 
less attention than it has already received. 


The School and its Life. A Brief Discussion of the Principles of 
School Management and Organization. By CHARLES B. GILBERT. 
Silver, Burdett & Co., New York, 1906. pp. 259. 

Here we have one of our most successful American superintendents 
collecting the results of his experiences in two dozen brief chapters 
on such topics as the morale of the school, the individual child, de- 
partment teaching, grades and promotion, freedom of the teacher, 
teachers’ meetings, preparation, the superintendent, principal, legis- 
lation, relation to the home, etc. The chapters are unpretentious and 
unstudied. There is no display of erudition in learned footnotes or 
references, but the author has evidently attempted to put in concise 
form the faith that is in him and the general experiences of a life very 
rich educationally. The author is not only one of the most able, pro- 
gressive, and in every other way admirable superintendents America 
has yet produced, but he appears to his friends to have been the vic- 
tim of one of the most atrocious, persistent, and probably baseless 
persecutions to which any man was ever subjected. That despite all 
this he should have maintained his personal happiness and complete 
philosophical repose shows qualities that rank even higher than 
those of a successful educational administrator. There is, of course, 
no trace in any way of all this in his book. 








404 LITERATURE. 


Pflege und Entwicklung der Persinlichkeit, von Prof. Dr. LupwiG 
GuURLITT, Oberlehreram Gymnasium zu Steglitz. R. Voigtlanders 
Verlag in Leipzig, 1905. pp. 53. 

This little book contains the address on ‘“ Personality,’’ which so 
stirred up the German philogists and teachers at their forty-eighth 
session at Hamburg, arousing, especially, the opposition of those who 
deny the possession of personality to children, youths and maidens, 
and even to women. It failed to please also the ultra-pious, whose 
ideal personality is the devout Christian, and who were shocked at 
the thought that childhood might have a personality all its own, the 
unity of all child-qualities in their completion and peculiarity as 
such, —a personality quite as wonderful as that of the man. They 
who have been so long accustomed to see personality only at the goal 
of human evolution could not easily be brought to perceive it in the 
golden beginning. They forgot that each epoch of the life of man 
has its own personality, of equal value, too, with the others. They 
denied personality to the child, and yet were staggered by the request 
to determine the age at which a Luther, a Goethe, a Schiller, a Bis- 
marck became personalities. 

Professor Gurlitt’s word is one of the most inspiring that has come 
from over-sea for a long time. It makes the dry bones of certain 
‘‘child-study’”’ sepulchers rattle to the cry, ‘‘ Be not afraid of the 
child; he is, indeed, the very father of the man.’’ Outside of sickness 
and disease, the child is good, as the race is. It has its own person- 
ality, as have the races, for it is older than they, and bears in itself 
more of the might of heredity. The Hebrew and the Negro go back 
beyond the Pyramids and the records of Babylon, but the child began 
ages before them. Its instincts, some of them at least, are older than 
man himself. If it does not grasp life and the things of life with 
adult senses, it has Argus eyes and Gygean hands that see and touch 
the whole world. By virtue of its own peculiar personality the child 
is capable of doing instinctively and greatly much that man accom- 
plishes only with much labor and distress. 

It were folly for the teacher to ignore the personality of the child, 
and totry to shape it after some adult-chosen norm or model,— 
‘the ‘good’ normal child is about as unpersonal as a trained poodle.”’ 
The child personality should be the basis of all education, and the 
teacher must be a personality in order to educate another personality. 
The teacher must remember, too, that personality has really little to 
do with knowledge and so-called culture,— it is greater than either 
and begins before both. But, more than all, childhood has something 
in greater degree than all other epochs of life. With double force we 
cau apply to it the words spoken by Grillparzer of youth: “‘Age. .. . 
has knowledge and wisdom, but childhood is holy.’’ 

This appeal for reverence for the personality of the child ought to 
be read by every parent and by every teacher. In the child we face 
the most gracious personality human evolution has so far created, 
and such marring as falls to its lot is largely ‘‘the invention of men.”’ 

ALEXANDER F. CHAMBERLAIN. 


Lessons for Junior Citizens, by MABEL H1LL. With an introduction 
by Albert Bushnell Hart. Ginn & Co., Boston, 1906. pp. 234. 


Professor Hart, who is sponsor for this book, as for so many other 
things of a very varied character, thinks young children, especially 
boys, ought to know more about the local government under which 
they live; that they should be taught much about tricks and thoughts 
that are too common, and that as the subject is not of thrilling inter- 
est in itself it should be put in story form, and everything should be 
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copiously illustrated; that there should be a special glossary explain- 
ing such words as adult, arrest, athletics, bail, catch basin, code, court, 
drairage, felony, parks, police, statuary, treason, test, tramp, tunnel, 
trial, verdict, witness, and many others. Photographs are of great con- 
ventions, of sample immigrauts, old-fashioned houses, streets, country 
town meetings, dams, good and bad homes, truant bedrooms, school 
gardens, playgrounds, dumpers, street cleaning, a fire,etc. It is a 
good book, without doubt, in its idea, but the story method of its ex- 
ecution seems to us to be fatuous and pedagogically absurd, incum- 
bering the virtue there is in it all, and that to a high degree. The 
quality of the pictures might easily be improved, but the thing chiefly 
needed is the plainest, most condensed, objective statement of facts 
and not a cumbersome twaddle story incorporating them. Cannot the 
book be revised and more information incorporated in less space? 


Luminous Bodies Here and Hereafter. (The Shining Ones.) By 
CHARLES HALLocK. The Metaphysical Publishing Co., New 
York. pp. IIo. 

This member of the Washington Biological Society here seeks to 
explain ‘‘the inter-relation of the intellectual, celestial and terrestrial 
kingdoms and of,man to his Maker. He begins with a poetical invo- 
cation, and in the second chapter entitled ‘‘L’Envoy,’’ claims to start 
from H.R. Rogers’ theory of physical force, illustrated by Oliver 
Lodge’s corpuscular theory. He then discusses vito-magnetism and 
soul-aura; then tells us the color effects of the emotions; describes the 
electrical body of the future life and supreme force and its potential 
agent, the philosophy of eternal felicity and of religion; discusses the 
relation between evolution and the future life; and ends with a creed 
a prayer and commendatory letters from various writers. All in all, 
it is a strange melange of oriental ideas, Biblical literature, folklore 
and modern science, the general conclusion of which is that electricity 
confirms the doctrines of Jesus, of the immortality of the soul, Judg- 
ment Day, evolution, and about everything else that has been widely 
and strenously believed, whatever its nature. 


Applied Sociology. A Treatise on the Conscious Improvement of 
Society by Society. By LESTER F. WARD. Ginn & Co., Boston, 
1906. pp. 384. 

This work with the author’s previous publications make up a com- 
prehensive system of social philosophy, the parts of which, we are 
told, are consistent each with the other and are progressive. It 
claims to be practical, never losing sight of the end or purpose of 
conscious effort and is a reaction against the philosophy of despair. 
It seeks a remedy for the general paralysis creeping over the world 
and which a narrow conception of the law of cosmic evolution increases 
rather than diminishes. It would remove the embryo of determinism. 
If it be objected to this book that it marks little advance beyond the 
author’s Dynamic Sociology, the reply is that there has been little 
progress in the last twenty-three years, but that most attempts to 
advance have been virtual failures. Everything rests upon increased 
knowledge and its socialization and application. The intellectual 
heritage of mankind must be distributed equally to all. The author 
has evidently derived a great deal from France, to which most that is 
new in this book can be traced. 


The Olympic Games at Athens, by JAMES E. SULLIVAN. (Spaulding’s 
Athletic Library, No. 273.) American Sports Publishing Com- 
pany, New York, 1906. pp. 185. 


This is a cheap and unpretentious, but really very valnable and 
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interesting book, copiously illustrated, and gives the reader a very 
good picture of what actually took place in connection with the 
Olympic games, beginning April 22nd last, at which Amercans won 
most prizes. Nearly a hundred thousand people were in or close 
about the stadium at the opening of these remarkable festivals, which 
add a great stimulus to sport on the continent and in this country. 
All agreed that as a whole these exceeded all the other Olympic 
games, including those at Paris in 1900 and at St. Louis in 1904. The 
interest which Greece herself takes in these games, and especially in 
the great Marathon race, is almost pathetic, and there can be little 
doubt but that the sentiment of the world would have preferred to 
see Greece herself win instead of coming in fourth and giving the 
first place to Canada. 


Congress of Arts and Science. Universal Exposition, St. Louis, 
1904. Edited by Howard J. Rogers. Vol. IV. Physics, Chem- 
istry, Astronomy, Sciences of the Earth. Houghton, Mifflin & 
Co., Boston, 1904. pp. 759. 

The departments contained in this volume represent some of the 
very best work of the association and bring together some of the most 
eminent names of foreigners as well as of Americans. Among the 
former we find such names as Rutherford, Moissan, Sir William 
Ramsey, van’t Hoff, Cohnheim, Zirkel, Penck, Mitsukuri, Arrhenius. 
One of the most popular and unique addresses is that of the last, 
describing the artificial cultivation of snapping turtles in farm ponds, 
in Japan. Not only they, but goldfish, carp, eels, mullets, salmon, 
oysters, clams and various other marine creatures are cultivated exten- 
sively and with profit, and the diagrams explain copiously the 
methods by which this is done. 


Greek Theories of Elementary Cognition from Alcmaeon to Aris- 
totle. By JoHN I. BEARE. Clarendon Press, Oxford, 1906. pp. 
354- 

This work will be a godsend to all who have to teach or study the 
history of perception and cognition. The writer has carefully com- 
piled all characteristic utterances of the Greek writers down to Aris- 
totle on vision in the first chapter. He then takes up the ancient 
psychology of hearing, smelling, tasting, touching, in successive chap- 
ters. Inthesecond part he first treats sensation in general, itscommon 
and peculiar features; then in the third part the sensus communis, 
and with this the work ends. Marginal notes epitomizing everything 
greatly ease the way of the reader, and although the index of topics 
and of Greek words is carefully made, there is no index whatever of 
the subjects and chapters. It is a work which ought to be in the 
hands of every student interested in the subject. 


From a College Window. By ARTHUR CHRISTOPHER BENSON. G.P. 
Putnam’s Sons, New York, 1906. pp. 365. 

We have here a somewhat quaint collection of what might perhaps 
be called quiet twilight meditations, by a fellow of Magdalen College, 
Cambridge, England, who has taught some twenty years and has 
apparently retired quite out of conceit with his profession because 
the results of his teaching have been so unsatisfactory to himself. 
And so he rambles on through eighteen chapters, on growing old, 
books, conversation, art, egotism, education, authorship, criticism, 
priests, ambition, the simple life, games, spiritualism, habits and 
religion. While there is nothing striking in the book, it will bea 
pleasant pastime for a vacation afternoon and rather suggests a ham- 
mock under the trees and the time of day between a hearty midday 
meal and a siesta. 
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The Psychology of Reading. An experimental study of the reading 
pauses and movements of the eye. By WALTER FENNO DEAR- 
BORN. Archives of Philosophy, Psychology, and Scientific 
Methods. Edited by J. McK. Cattell & Frederick J. E. Wood- 
bridge, No. 4, March 1906. Science Press, New York. pp. 134. 

This contribution is a valuable scientific document, summing up as 
it does the results of the experiments, now many, on the physiology 
and psychic activities involved in the act of reading. This line of 
work was invested with a sudden new zest a few years ago by the 
demonstration that in moving along the line the eye leaps and pauses 
several times in alternation. All these studies have an important 
bearing upon the practical problem of teaching reading. 


Le Réveil au Pays de Galles, par HENRI Bots. Société des Publica- 
tions Morales et Religieuses. Toulouse, 1905. pp. 613. 

This is a valuable study. It describes first the character of religious 
work in Wales in general, and gives a sketch of earlier revivals. An 
interesting chapter is onthe causeand antecedents of the great revival 
of last year. The Torrey mission is described; but perhaps most 
interesting of all are the chapters devoted to the description of certain 
individual revivalists— Evan Roberts, Mrs. Jones, Sidney Evans, 
Joseph Jenkins, and others. 


The Transformation of Hawaii. How the American Missionaries 
gave a Christian Nation to the World. By BELLE M. BRAIN. 
Fleming H. Revell Co., New York, 1898. pp. 193. 

The sixteen chapters of this little book are interspersed with a 
dozen illustrations, Hawaiian songs, and bring the history of this 
country down to July 6, 1898, when the islands were formally accepted 
by the United States. The earlier chapters trace in outline the his- 
tory of the islands, describe the fire palace of Pele, the work of Heury 
Obookiah, the story of Kapiolani, the overthrow of idolatry, the 
great awakening, etc. 


F.C. Noll’s Naturgeschichte des Menschen. Fiinfte Aufiage. Be- 
sorgt von H. REICHENBACH. Ferdinand Hirt, Breslau, 1905. pp. 
120. 

This little book is essentially what used to be taught under the 
title, ‘“‘Anatomy, Physiology and Hygiene.’ The title ‘‘Anthro- 
pology’’ in the English sense is justified only by the last section which 
deals with the races of men, their geographical distribution, some- 
thing of their cult, being, like all the rest, copiously illustrated. 


Report of the Superintendent of Indian Schools to the Commissioner 
of Indian Affairs for the Year ended June 30, 1905. Government 
Printing Office, Washington, I905. pp. 34. 

The reports of the superintendent of Indian schools are very fond of 
contrasting the old life of the Indians with their occupations when 
they have been forced to take up the white man’s burden. The goal 
of the government is to make each Indian boy and girl self-support- 
ing, but even this end it is now certain could be reached by developing 
indigenous industries. 


Standard English Classics Series. Ginn & Co., Boston, 1906. 
The Pilgrim’s Progress. By JOHN BUNYAN. With notes and a sketck 
of Bunyan’s Life. pp. II9. 


Selections from Spencer's Faery Queene. Books III., IV., and V. 
Edited with introduction and notes by Mary E. Litchfield. pp. 268. 
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Washington’s Farewell Address and Websters First Bunker Hill 
Oration. Edited with introduction and notes by Charles Robert 
Gaston. pp. 62. 


The Laurel Music-Reader. Edited by W. L. Tomiins. C. C. Birch- 
ard & Co., Boston, I906. pp. 186. 


First Year German, by Wi1Luiam C. COLLAR. Ginn & Co., Boston, 
1905. pp. 336. 


Sixty-ninth Annual Repori of the Board of Education together with 
the Sixty-ninth Annual Report of the Secretary of the Board. 
1904-1905. Wright & Potter Printing Co., Boston, I906. pp. 
cxxxi and 4I1. 


The Essentials of German Grammar. By ALVAN EMILE DUERR. 
Ginn & Co., Boston, 1905. pp. 206. 


Gravelotte. Chapter XIV of Jorn Uhl, by Gustav FRENSSEN. Edited 
with introduction, notes and vocabulary by Otto Heller. Ginn & 
Co., Boston, 1906. pp. 67. 


Grammar of the English Sentence, by JONATHAN RIGDON. Hinds, 
Noble & Eldredge, New York, 1903. pp. 300. 


Hoher als die Kirche, von WILHELMINE VON HILLERN. Edited with 
introduction, notes, exercises for composition and conversation, 
and vocabulary, by Clarence Willis Eastman. Ginn & Co., Boston, 
1906. pp. 107. 

My life. A record of Events and Opinions. By ALFRED RUSSEL WAL- 
LACE. Chapman & Hall Ltd., London, 1905. Vol. I, pp. 435. 
Vol. 2. pp. 459. 

Die Sprachstirungen geistig zurickgebliebener Kinder, von ALB. 
LIEBMAN. Reuther & Reichard, Berlin, r90r. pp. 78. 


Publications of the Association of Collegiate Alumne. SeriesIII, No. 
II, June, 1905. pp. 57. Contents: Contributions towards a bibliog- 
raphy of the higher education of women. Supplemeut No. I. 


The Spirit of the East contrasted with the Spiritof the West: being a 
lecture delivered by P. Ramanathan (Solicitor General of Ceylon) 
before the Brooklyn Institute of Arts and Sciences at its opening 
meeting of the season of 1905-06. pp. 32. 


Report of the Forty-Third Meeting of the Eastern Association of 
Physics Teachers, December 9, 1905. Massachusetts Institute of 
Technology, Boston. pp. 45. 


Transactions and Proceedings of the National Association of State 


Universities of the United States of America, 1904. No.2. pp. 
118. 





